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TO HIS MOST 


Sacred Majelty 
CHARLESH 


King of Great Britain& c. 


D— 


May it pleaſe Your Majeſty, 


BESS H E Dedication of one Part of the 
Ke OY following Anatomy having been 
ad very graciouſly recerved by Your 

RN Majeſty : I im now emboldened moſt 
PRE ,,mbly to preſent the Whole into 
Your Royal Hands. 

By which Your Majefly will find, That there 
are Terrx Incognitz in Philolophy, as well as 
Geography. And for ſo much, as lier bere, it 
comes to paſs, I know not how, even in this Inqui- 
fetrve Age, That I am the firſt, who have given a 
Map of the Conmry. 


Tow 


Is, 


The Epiſtle Dedicatory. 


Your Majeſty will bere ſee, T hat there are thoſe 
things within a Plant, Gittle leſs admirable, than 
within an Animal. That a Plant, as well as an 
Animal, #s compoſed of ſeveral Organical Parts ; 
ſome whereof may bt called its Bowels. That eve- 
1y Plant hath Bowels of divers kinds, conteining 
divers kinds of Liquors. T bat even a Plant lives 
partly upon Aer ; for the reception whereof, it bath 
thoſe Parts which ore anſwerable to Lungs. So that 
a Plant is, as it were, an Animal in Quires; as att 
Animal ts 4 Plant, or rather ſeveral Plants bound up 
znto one Volume. 


Again, that all the ſaid Organs, Bowels, or other 
Parts, are as artificially made ; and for their Place 
and Number, as punttually ſet together ; as all the 
Mathematick Lines of 4 Flower or” Face. That 
the Staple of the Stuff is ſo exquiſztely fine, that 
no Silk-worm is able to draw any thing near ſo ſmall 
a Thred. So that one who walks about with the 
meaneſt Stick, bolds a Piece of Natures Handicraft, 
which far ſurpaſſes the moit elaborate W oof or 
Needle-W ork in the World. 


T bat by all theſe Means, the Aſcent of the Sap, 
the Diſtribution of the Aer, the Confeftion of ſe- 
veral ſorts of Liquors, as Lympha's, Milks, Oyls, 
Ballames ; with other parts of Vegetation, are all 


contrived and brought about in a Mechanical way, 


In 
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In ſum, Tour «Najeſly will find, that we are come 
aſbore into a new World, whereof we ſee no end. 


It may be, that ſome will ſay, into another Ultopia, 
Yet not I, but Nature ſpeaketh theſe things: the only 
true Pallas, wherewith it is treaſonable for the moit 
couriouſly banded Arachne to compare. In whoſe 
Name, I, the meaneft of ber Pupils, do in all bumi- 
lity crave Tour Majeilies Gracious Patronage. Where- 
of 1 cannot doubt, fince Tour Majeily bath been plea- 

ſed tobe the Founder, and to flyle Tour Self the Pa- 


tron of that Society, of which I have the bonour to 
be a Member. Tour Majefly deeming it to be a more 


Noble Deſign, To enlarge the T erritories of Know- 
ledge, than thoſe of Dominion: and the Higheſt Pitch 
of Human Glory, not to rule, in any ſort, over many ; 
but to be a Good Prince over Wiſe Men. I am 


Your Majcſtics 
moſt humble 


and 


moſt obedient 


SubjeRt 


NEHEMfAH GREW. 


THE 


PREFACE 


T 1s a Politick or Civil Virme in every 
prudent mans Eye, To fet himſelf an 
example, in what he doth, unto others. 
And in fo doing, he looks upon him- 
Wo ſelf as accountable, in fone fort, to all 
” Men. wr thoſe ym das may 
cither fly, or tacitly, expe&t the Reaſons, upon 
which Liſt ae des the Anatomy of Plants, ar 
ſo made the after-progreſs therein ; I ſhall famme them 


up as follows. 


The firſt occaſion of direfting my Thoughts this 
way, was in the Tear 1664, upon reading ſome, of 
the many and curious Inventions of Learned Men, in 
the Bodies of Animals. For conſidering, that both 
of them came at firſt out of the ſame Hand; and 
were therefore the Contrivances of the fame Wiſdom : 
I thence fully affurcd my elf, that it could not be a 
vain Deſign; to feck itin both. And being then new- 
ly furniſhed with a good ſtock of Seeds, in order to 
raiſe a Nurſery of Plants; I reſolved, beſides what 1 
os aimed at, $ _ _ = uſc k.. them = 
that : that fo I might put fornewhar upon that 
fide yet which the bet Borenichs had If bare 
and empty. And in which, norwichſtanding ſome 0- 
ther Learned Mcn had inferted fomewhar of thus na- 
ture; as Dr. Highmore in his Book of Generation, Dr. 
Sharrock of the Propagation of Plants, and Mr. Hook 
in his Micrography : yet bur collatcrally, and whithout 
ſhewing any purpoſe of managing this Part of Na- 
tural Hiſtory. And alcthongh it ſeemed art firſt an Ob- 
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ection in my way, That the firſt projectors ſeldome 

ring their buſincſs to any good cnd : yer Ialfo knew, 
That if Mcn ſhould ſtay for an Example in cvery thing 
nothing extraordinary would ever be done. 


———— 


z 


But notwithſtanding the reaſonableneſs of the De- 
ſign; yet I did nor forget, that, in reſpect of the 
Undertaker, there might be Impar congreſſus. And there- 
fore, before I had ventured very far, in the Year 1668, 
I impartcd it to my Brother-in-Law, the Learned Dr. 
Henry Sampſon, now Fellow of the Colledge of Phe 
cians in London. Who not only very well liked t 
ſame; bur alſo excited me to a vigorous and accuratc 
proſecution of it. Which he did, partly, by mentioning 
a very pertinent paſlage of Dr, G/iſ/on, in the Preface to 
his Book de Hepate, (a) which I had not then rcad. 


Plante quoque in hunc cenſum ({c. Anatomicum) veniunt ; 
varia enim Partium textura, & dijſerentiis conſtant : G& pro- 
culdubio, ex acurata earundem difſeftione, utiles valde obſer- 
wvationes nobis exurgerent : praſtaretque in illis ( inferioris 
licet ordinis \) rebus examinandis operam impendere, quam in 
tranſcribendis ut ſepe ſit,aliorum laboribus, inutiliter atatem 
tranſigere. Quippe hoc patto, ignavarum apum more, aliena 
duntaxat alvearia expilamusnihilque bono publico adjicimus. 


Aftcr I had finiſhed the Firſt Book , that I might know 
the ſenſc alſo of other Learned Men, whether the ſteps 
I had alrcady taken, would warrant me to procced any 
turcher: I put ſome part of it into the ſame Hand; 
who, in the Ycar 1670, communicated the ſame to 
Mr. Oldenburge , then Secretary to the Royal Society: 
and after he had read it over, it was, upon his motion, de- 
livered to that excellent Perfon Dr. John Wilkins then 
Biſhop of Cheſter; whoproduced it at a Mecting of the 
Royal Society, and deſired, they might ſee the reſt. Which, 
or the greateſt part, being alſo preſented ro them,the Righr 
Honourable the Lord Vicount Browncker, then Preſident 
of the Royal Society, was pleaſed ro peruſe the ſame. 
Preſently, after which, at a Mecting of the Council 

of 
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of the faid Society, the following Order was made, 
and cntred in their Council-Book with this Date, and 
in theſe words : 


May 11 1671. 


Then was Licenſed Dr. Nehemjah Grew's 
Book , Entituled, The Anatomy of Vegeta- 
bles begun; togetber with an account of V ege- 
tation grounded thereupon. And Ordered to be 
Printed by the Printer to the Royal Society, 


Hereupon, I was obliged to ſend the Book to the 
Preſs. And upon the g® of November following in 
the ſame Year 1671, when it was near being printed, 
my Lord Brouncher ſigned the forementioned Order : the 
Printer, whoſe Name was to be inſerted therein, not 
having reccived his Diploma till that time. 


The Book being quickly after printed off ; I or- 
dered it to be Preſented to the Royal Society ; which 
was accordingly done at one of their Mcctings Decent- 
ber 7, 1671. And alſo to be ſent to the Biſhop of 
Cheſter ; who was pleaſed to ſignifi his acceptance - 
of by a Letter dared at Cheſter, December 26® 1671. 
now filed amongſt others in the Cuſtody of the Roya! 
Society : part whereof, in regard it relates to matter of 
Fact, I ſhall here recite. 


Sir, 


T did yeſterday recerve your Book ; and am very 
ſenſible of the Honour you bave done me m the De- 
dication of it. Ton was wery happy in the choice 
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of this Subjeft to write upon; one of the moſt No- 
ble and the moſt Copious parts of Philoſophy ; and 
ſuch an one, as bath bitherto lain uncultivated. And 
you bave been very ſucceſsful in your firit Attempt 
about it, in ſo many remarkable Obſervations and 
Diſcoveries, as you bave made already. I could 
heartily wiſh, that you would fill op your ſel 
to this kind of Enquiries. Ton will find that A 
ditionals will come in more copionſly and eaſily. And 
it is not fit, that any one (bould, by bis Super- 
firu1ons, carry away the praiſe from bim, who was 
the firft Inventor, and who laid the Foundations, 
wherein the greateit difficulty doth conſsft, &c. 


Having thus ſubmitted my ſelf to the Judgment of 
many Learned Men; I faw that my Journey muſt not 
here end. So that, like one who is got into a Wood, 1 
thought I might as fairly find my way out, by going 
on, as by making a retreat. W pon, I began to 
draw)up a Scheme of the whole Deſign. 


While 1 was A I received news from Lon- 


don, that the ſame , December 7. 1671, in which 
my Book, then inal, was preſented to the Royal So- 
ciety : there was alſo preſenred a Manuſcript ( with- 
out Figures ) from Sceignior Malpighi, upon the ſame 
Subject; dated at Bononia, November, 1* 1671. the 
ſame, which Mr. 0/denburge, when it came to be prin- 
tcd, calleth his Idea. And of this, entry was i in 
their Journal Book. So that the Royal Society having now 
a Proſpe&t of the good ſervice ot an Ancient Member, 
and one, who had highly merited by his Works then 


extant ; from thence forward, I looked upon my (elf to 
be excuſed. 


| But ſoon after, receiving another Letter from che 
Biſhop of Cheſter, dared at London, Febr. 18. 1672. | 


tound 


— _ PR, 


The Preface. 4 


found the matter otherwiſe; and that the Society were 
pleaſed ro engage me to proceed. Whercof entry was 
made by the Secretary in their Journal Book, at one 
of their Mcctings, April, 18. 1672, in theſe words: 


The Society was made acquainted with one 
particular lately paſſed in the Council ; ſc. T hat 
the Biſhop of Cheſter bad there propoſed Dr. 
Grew to be a Curator to the Royal Soci 
for the Anatomy of Plants: and that the 
Council bad approved of that Propoſal. Upon 
which, it was Ordered, That the Thanks of 
the Society be returned to the Lord Biſhop of 
Cheſter, for thi Propoſal, and to the Coun- 
cil for therr Approbation of the ſame. 


This they might be induced to do; upon conſidering; 
that it I to the credit of thoſe 
matters, which were ſo new and ſtrange, ro be offered 
to the World from a double Authority. For one, al- 
though he may have no mind to deceive ; yer isitmoro 
likely for one, than for two, to be deceived. Likewiſe, 
that the ſame Subject, being ted by two Hands, 
would be the more illuſtrated by the different Examples 

roduced by both. And that, as in other matters, fo 
wag the defects of both, would mucually be ſup- 


plycd. 


Whether for theſe, or other Reaſons alſo, they were 
pleaſed to paſs the forementioned Order, that being 
done, it had been very ill manners in mc, not to have 
anſwered CO therein. And therefore re- 
aſſuming the Deſign I had laid by, and having reduced 
it ro ſome intelligible Idea, it was ſubmurtcd co the Cen- 
fure of the Royal Society : and it was thereupon ordered 


it ſhould be printed. 
Not 
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Not long after, I received a Curious and Learned 
Book from Monſ. Dodart, Archiater to the Prince of 
Conde, and Fellow of the Royal Academy at Paris ; in per- 
ſuance of whoſe Order, it was by hm compoſed and 

bliſhed. Which being a Defign of a like Imporr, 

was glad'to ſee it fo far juſtify'd by that Illuſtrious So- 
ciety, as well as by our own. 


In this 1dea, one principal Thing I inſiſt upon, for 
a Philoſophical Hiſtory of Plants, is Anatomy. And, agrec- 
ing to the Merhod therein propoſed, all the Obſervations 
contcined in the Firſt Book , except one or two, were made 
with the Naked Eye. To the end, I might firlt give a 
roof, How far it was poſlible for us to go, without the 
clp of Glaſs : hires ap many Ingemous Men want; 
ws more, the patience to manage them. For the Truth 
of theſe Obſervations, Seignior Malpighi, having pro- 
cured my Book to be tranſlated into Latin for his 
private uſe, ſpeaks his own ſenſe, in ſome of his Letters 
to Mr. 0ldenburge, printed at the end of his Anatomy of 
Plants. And ſome of them, have ſince been confirmed, 
both by our Learned Country-men Dr. Wallis, and 
= Lifter; and by the Ingemous Mr. Lewenhoeck, a- 
road. 


Having thus begun with the bare Eye ;I next proceeded 
to the uſe of the Microſcope. And the Obſervations 
thereby made, firſt on Roors, and afterwards on 7runks 
and Branches, togcther with the Figures, were all cxhi- 
bited to the Royal Society at ſeveral times from May 15, 
1672. to April 2.1674; being the Materials for the Se- 
cond and Third Parts: and hereof Memorials were in- 
ſcrted 1n their Journal Books. 


Afrer this, the Royal Society reccived from Seignior 
Malpighi his Second Part of the Anatomy of Plants, togc- 
ther with the Figures therein deſcribed, and his Letters to 
their Secretary, dated at Bononia Aug. 20® of the ſame year 
1674. when, and not before, he gave leave that the rwo 
ſaid Parts ſhould be printed. 


So 
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So ſoon as I had finiſhed the Second and Third Parts, 1 
proceeded to the Loft, ſc. of Leaves, Flowers, Fruits and 
Seeds : and thoſe Things I met with, more remarqua- \ 
ble, were preſented to the ſaid Sociery in the Years 1676 | 
& 1677. And the publiſhing of the former Parts ſuc- 
ceſſively, as well as of all rogether, hath been done in 
purſuance of their ſeveral Orders for the ſame. 


Having concluded the _ of Perfet Plants; I in- 
tended to have ſubjoyned the Deſcription of thoſe which 
arc Imperfet. Asalſo of Paraſitical, Marine, and Sen- 
fitive Plants. Aud laſtly, a view of the chicf Particu- 
lars, wherein the Mechaniſme of a Plant, is different from 
that of an Animal. But theſe things I leave to ſome 


other Hand. 


The Firſt Book, a little after it came forth ; was 

tranſlated into the French Tongue, by Monſ. Le Vaſſeur 

| an Ingenious Gentleman in Paris; elegantly, and in the 
3 Judgment of thoſe who arc well skilled in that Lan- 
i guage, with much exactneſs, as to the ſenſe. He ha- 
| ving taken ſpecial carc, to have all the difficulties of 
our own, by Me, cleared to him. And ina late Book 

Encituled, Philoſophia vetus & nova printed at Noriberg 

1682. the Learncd Author ſeems to have made uſe of this 

Tranſlation, for all chat he hath taken notice of 1n that 


my Firſt Book, 


By the Ingemious Colleftors of the German Epheme- 
rides, both my Firſt, Second, and Third Books, are all 
publiſhed in Latine. Bur their unskiltul Interpreter doth 
often fail of the Grammatical Senſe. Whoſe Errors, ma- 
ny of them very groſs, I delire may be imputed neither 
to them, nor to my felt. 


Beſides theſe, the Second Lefure of Mixture 18 alſo 
tranſlated into French, by Monſ. Meſmin a Learned 
Phyſician in Paris: whoſe Verſion is very well approyed 
by thoſe who are competent Judges hercot. ER 
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This, and the reſt which follow, arc placed, notin che 
order of Time; but more according to their Nature or 
Relation one to another. All of them intended as a 


Commentary upon ſome particulars mentioned, either 
in the Firſt Leflure, or in the Idea, 


In the Plates, for the clearer conception of the Part 
deſcribed, I have repreſented it, generally, as entire, as its 
being magnified to fome good degree, would bear. 
So, for inſtance, not the Bargue, Wood, or Pith of a Root 
or Tree, by it ſclf ; bur at lcaft, ſome portion of all-:three 
together : Whereby, both their Texture, and alfo their 
Relation one to another, and the Fabrick of the whole, 
may be obſerved at one View. Yet have I not every 
where magnify'd the Part to the ſame degree ; but more 
or leſs, as was neceſlary to repreſent what 1s ſpoken of it. 
And very highly, only in ſome few as in 
Tab. 40. which may fuffice to illuſtrate the reſt. Some of 
the Plates, eſpecially thoſe which I did not draw to the 
Engravers hand, arca lutlc hard and ſtiff: bur they are all 
well cnough done, to repreſent what they intend. 
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2 the Knowledge of Fegetables is Advanced, it ap- 
 pearcth, That belides the great Varieties, which 
= the Succeſsful Arts of Floriſts, or Tranſplantations 
C der mn—— — have _— we 
have very many Species he to light, eſpeciall 
"M3 Natives of the Tedlicr, which the a5 for _ 
thing that appears in their Writings now extant, were ignorant of. 
In which particular Cluſiws, Columns, Baubinus, Boccone, and ot 
have performed much. Withall, That their Deſcriptions (of all Parts 
above ground) their Places and Seaſons, are with Lc dili and 
preciſeneſs ſet before us. Likewiſe their Order a Kindred: for the 
adjuſting whereof our Learned Count Mr. Ray, and Dr. Morri- 
fon, have both taken very laudable . As alſo the w_ 
them with reſpe& to their Alimental and Mechanick Uſes 3 for whi 
amongſt others, Mr. Evelyn and Dr. Beal have deſerved many thanks, 
n_ oy praiſe, We are alſo informed, of the Natures and infallible 
F 


of many of them. Whereunto ſo many as have afliſted,; have 
much obliged their Poſterity. 


5. 6. By 
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2. &. RefleQion upon what hath been Performed ; it alſo 
Appears, and what Undone. For the Virines of 
molt Plants, 'my, and tog prom aſcribed 
$0 an you ſhall almoſt 
every Diſcsſe. And of the Virtues of 
alt tor the findipg our, 
them, they have left us ſome Rakes, yet not 
likewiſc of many, arc yet to be perfedted ; cf- 
a5 to their Thoſe who are very curious about the 
arts, being yet too remiſs. And as for their Figures, it 
were much tobe wiſhed, That they were all drawn by one Scale; or, 
at moſt, by Two; one, for Trees and Shrubs ; and another for Herbs, 
Many likewiſe of their Ranks and Aﬀenitics, are yet undetermined. 
And a number of Names, both Engliſh and Latine, not well given. 
So what we call Geat's-Rxe, is not at all of kin to that Plant, whoſe 
Gemerica! Name it bears. The like may be ſaid of Wild-Tanſy, Stock- 
Flowers, Horſe-Radiſh, and many more. So alſo when we fay 
is Major, & Minor, as we commonly do, theſe Names would inti- 
mate, That the Plants to which they are given, differ (as the great 
double Marigold, doth trom the leſs) only 1n Bulk : whereas, intruth, 
they are two Species of Plants, $o we commonly lay, Contarrixes Ma- 
jas &- Minas, Chelidoninm Mijas & Minus, and of others inlike man- 
ner, which yet are diſtin Speczes,and of very different Tribes. But for 
the Reaſon of Vegetation, and the Cauſes of all thoſe infinite Varieties 
therein obſcrvable (I mean fo far as Matter, and the various Aﬀeti- 
ons hereof, are inſtrumental thereunto) almoſtall Mcn have ſeemed to 
be unconcerned. 

3- h. That Nothing hereof remaineth further to be known, is a 
Thought not well Calculated. For if we contider how Jong and gra- 
dual a Jowrney the Knowledge of Nature is ; and how ſhort a Time 
we — as on the one hand, we ſhall conclude it 
our caſe and profit, To ſee how far Others have gone betore us: to 
ſhall we beware on the other, That we conceive not unduly of Ne- 
fare, whilſt we have a juſt value for Thoſe, who were but her Diſci- 
ples, and inftrufted by Her. Their Time and Abilitics both, being 
ſhort to her 5; which, as She was firſt Deligned by Divine Wiſdew ; 
ſomay Her vaſt Dimenſions belt be adjudged of, 1n being compared 
Therewith. It will therefore be our Prudence, not to infiſt upon 
the Invidious Queſtion, Which of Her Scholars have taken the faireſt 
meaſure of Her; but to be well Gatisfied, that as yet She hath not 
been Circumſcribed by Any. 

4. h$. Nor doth it more behove us to confider, how much of the 
Nature of Vegetation may lic before us yet wnknown 5 Than, to be- 
lieve, a great ——_ We. Yr yn nr Not concluding from the 
much leſs ſuppoſed Infuccelsfulnes, of any Mens Un- 
dertakings - but from what may be accounted Pothible,as to the Nature 
of things themſclves 5 and from Divine Providence, by lofinite Ways 
_ conducting to the knowledge of them. Neither can we determine 
how great a part This may be : Becauſe, It is / to Meajure, what 
we See mot. And fince we are moſt likely to -mcaſure, we (hall 
hereby but intrench our Endeavours, which we are not wont to carry 
beyond the Ides, which we have of our Work, 6 Gnd 

5.4. 


criptions 
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gs. $. And how far foever this kind of Knowledge may be attaina- 
ble, its being fo far alſo worthy our attainment will be granted. For 
beholding the Many and Elegant Varieties, wherewith a Field or 
Garden is adorned 5; Who would not fay, That it were exceeding plea- 
fant to know what we See: and not more delightful, weneciiidas 
Eyes, to diſcernthat all is very fines than to another who hath Reaſor, 
to underſtand how. This fuarely were for a Man to take a True In- 
ventory of his Goods, and hisbeſt way to puta price upon them. Yea 
it ſeems, that this were not only to artaker of Divive — 
but alſo, in ſome degree, To be Copartner in the Secrets of Divine Art. 
That which were very defireable, unleſs we ſhould think it imperti- 
” nent for us to deſign the Knowing of That, which God hath once 
thought fit to Do. 

6. $. If for theſe, and other Reaſors, an inquiry into the Nature 
of Vegetation may be of good Import ; It will be requiſite to fee, firſt 
of all, What may offer it ſelf to be enquired of ; or to underſtand, 
what our Scope is : That ſodoing, we may take our aim the better in 
making, and having made, in applying our Obſervations thereunto. 
Amongſt other Inquiries therefore, ſuch as theſe deſerve to be pro- 
poſed. Firſt, by what means it is that a Plaxy, or any Part ofit,comes 
to Grow, a Seed to put forth a Root and Trank; and this, all the other 
Parts, to the Seedagain 3 and all theſe being formed, by continual Nu- 
trition (hill to be increaſed. How the Aliment by which a Plant is 
fed, is duly in its ſeveral Parts z which way it is conveyed 
unto them; in what manner it is aſ/zwilated to their reſpettive Na- 
tures in them all. Whence this Growth and Au ation, 1s not 
made of one, but many differing __ unto both extremes of ſ/mal/ 
and great ; whether the compariſon be made betwixt ſeveral _—_ 
the ſeveral Parts of one. not only their Sizes, but alſo their 
Shapes are pererng boom as of Roots, in being Thick or Slen- 

ire or Parted, Stringed or Ramified, and the 


der, Short or Long, 
like: of Tranks, fome being more Entire, others Branched, others 
Shrub'd : of Leaves, which are Long or Round, Even-edg'd or Ef 
callop'd, and many other ways different, yet always Flat : and fo for 
the other Parts, Then to inquire, What ſhould be the reaſon of their 
various Motions ; that the Root ſhould deſcend ; that its deſctnt ſhould 
ſometimes be eular, lometimes more level : That the Trank doth 
aſcend 5, and that the aſcent thereof, as to the ſpace of Time wherein 
is made, is of different weaſures : and of divers other Motions, as 
they are obſervable in the Roots, Trunks, and other Parts of Plants. 
Whence again, theſe Motions have their Different, and Stated Terms 1 
that Plants have their fet and peculiar Seaſons for their Spring or 
Birth, for their Full Growth, and for their Teeming ; and the like. 
Further, what may be the Cauſes as of the Seaſons of their Growth ; 
ſo of the Periods of their Lives; ſome being Annual, others Biennial, 
others Perennial ; (ome Perennial both as to their Roots and Trunks 3 
and ſome as to their Roots only. Then, asthey paſs through theſe ſe- 
veral Seaſons of their Lives, in what manner their convenient x 
bouſung, hing or proteFion otherwiſe, is contrived ; wherem, in this 
kind and harmonious Oeconomy, one Part, may be officious to another, 
for the preſervation of the health and life of the whole. And laſtly, 
what care is taken, not only —— for their Poiterityz mn 

what 
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what manner the Seed is prepared, formed and fitted for Propagation : 
and this being of ſo great concernment, how ſometimes the other Parts 
alſo, as Roots, in putting forth Trunks ; Trunks in putting forth Roots ; 
yca in turning oftentimes into Roots themſelves 3 whereof, in the $e- 
cond Book of the Anatomy of Plants, I (hall give ſome inſtances. With 
other Heads of Inquiry of this kind. 

7. $. Nor are the Natures, Faculties, and Contents of Vegetables 
leſs various, or a particular Inſpe@ion hereinto, of leſs concernment. 
For ſince All, or Moſt, ſeem to grow inthe ſame manner, with one Sur, 
one Rain,indifferently well upon one Soil, and, to outward appearance, 
to have the ſame Common Parts; it may be asked, How itcomes to paſs, 
that their Liquors, or other Contained Parts, are of fuch different 
Kinds; one being Watry, another Winy, a third Oily, a fourth Mil- 
ky, and the like, How alſo there is ſuch a variety in their Senſible 
Snalities, as their Colours, Taftes, and Smelſs ; what thoſe Materials 
are, which are neceſlary to the Being of theſe E£walities; and thoſe 
Formalities, wherein their Eſſence doth confiſt 3 as what it is that makes 
a Plant, or Flower, to be white or red ; fragrant or fetid;, bitter or ſweet ; 
or to be of any other Colowr,s8mell, or Taſte, In like manner, their F4- 
culties and Powers, what that is, or thoſe things are, by which they 
are conſtituted ; as whence one becomes Pwrgative, another Vomitory, 
a third Diaphoretick, &c, Theſe, I ſay, with many other particular 
Inquiries depending hereupon 3 as they cannot but much oblige the 
Reaſon of Man to be obſequious to them , ſo by bringing in,at leaſt, 
ſome fatisfaftion, will no leſs reward it. Eſpecially, if it be withal 
conſidered, that beſides our fatisfaftion as to the Natwre of Vegetation; 
ſome further Light, to divers other parts of Knowledge, may likewiſe 
hence ariſe. 

8. $. For fincethe preſent Deſign will ingage us, to an accurate 
and multifarious Obſervation of Plants; we may hereby be enabled 
to range and ſort them with more certainty , according to the Degrees 
of their 'Affinity. And all Exoticks, Plants or Parts of Plants, may 
probably be reduced to ſome ſuch Domeſticks, unto which they may 
bear the beſt Reſemblance. Again, it may frequently conduct our 
minds to the conſideration of the State of Animals ; as whether there 
are not divers material Agreements betwixt them both z and what 
they are. Wherein alſo they may conſiderably difter, and what thoſe 
things are which are more eflential to their diſtinguiſhment. And be- 
ſedes, not only to compare what isatready known of both ; but alſo, 
by what may be obſerved inthe one, to ſuggeſt and facilitate the finding 
out of what may yet be unobſerved in the other. So alſo the confide- 
ration of the Colours, Smells and Taſtes of Vegetables, may conduce to 
the Knowledge of the ſame @walities in General ; or of what it is, that 
conſtitutes them ſuch, in any other Body : not as they are arab re- 
ceived by Senſe ; but fo far, as ſuch Materials or external Ciroumſtan- 
ces, are requilite to their becoming the Adequate ObjeFs thereot. It 
may lead us alſo to inquire into further Ways of Cultivation, with re- 
ſpe to the whole Plant, or to the Flower, Fruit, or other Part : 
To amend themas totheir Sizes, Colours, Taſtes, Fruitfulnefs, or other- 
wiſe: To think of other Ways of Propagation; or to apply thoſe al- 
ready known to other Plants than hath been uſcd. Likewile the Know- 


ledge of their Mechanical Uſes may hereby be enlarged; both as tothe 
Rea- 
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ir uſe, in ſach particular Trader and Aderaſatfures, al- 
; andthe di of other uſes yet unknown. As alſo 
is Mo- 


- | 
; 


fl 
[i 


with reſpett both to Meatr and Drinks; the 
and the finding out of others. Bur eſpecially 
Plants which have hitherto — be ap- 
the Perverted uſes of ſome, and t »/ed uſes of 
retified. What may beſt corre&t their | es, 
ir Virtues , When needful to add the preparations of Art 
of Nature ; How to Enlarge thoſe of Art, and Reftific thoſe 
arc indeed Lnartificial , may hereby be better conjeftured. The 
of all which, that we may know how far it is acceſſible, 
am Approaches may be made towards it ; thoſe ſeve- 
have thought of, and ſuppole neceſſary thereunto,are next 


Reflefting then upon the preſent Deſign, and ſeeing this to 
z we ſhall, in the feſt place, conclude the Means attending 
thereon, ſhould do fo likewiſe. Wherefore, although ſome may pre- 
ſent themſelves unto us as more promiſing z yet let us ſuppoſe what 
ſeveral Perſons, were they hereunto engaged, each according to his 
Senſe and Genius, would poſlibly make choice of, Believing, that 
although Conſidering Men may vary, in the approval of their own 
Senſe and Notion 4 yet not always mearly, becauſe it is their own; 
becauſe each, may probably ſce ſomewhat more in his own, than 

do. Wherefore it will be our ſureſt Logick to conclude, Not 
becauſe no + —_——_ all Men, that all Means ſhould 
CLRTY , becauſe may be approved by ſome, that 

, all be made choice of, And theſe, I think, may be compre- 

hended under Five General Heads of Enquiry. Fog Of thoſe Thi 

which are of more External Conſideration about Plants, as their Fi- 

. Oc. Secondly, Of their Compounding Parts, as Veſſels, &$e. 

rdly, Of their Liquors, and other Contents, Fowrthly, Of their 

Principles, as Salts &c. Fifthly, Of their Aliment, as Water, and other 
Means of Growth. 
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10. s., AND FIRST of all, whatever is of more External Con- The Firlt 
fideration, as the Figures, Proportions, Motions, Seaſons, Situations of General 
Vegetables, and of their ſeveral Perts, ſhould be obſerved. In doing Mean. 


which, a particular of all their Varieties ſhould be taken. A 
then a iſog made betwixt theſe,and the ſeveral Plants, or Parts 
of Plants, whereof they are the Properties. To the end, We may, if 
== be thereby conducted to out, what other, either ſenſi- 
or more recluſe Froperty, any of them may agree —_ in. For 
it is not more certain, that the three A of every ReGilinear Trian- 
gle, -—_ all pag to _ \ Nig Angles, are therefore, - put 
, al the ſame : than that ove Property, agreeing to divers 
Venables ſhould have one Caſe: For although Scope and End 
may varys yet the Cauſe, as it 15the Canſe of that Property, muſt be 
one : ly, muſt alſo import ſome Identity in the Nature 
of all thoſe wherein it As. Wherefore by thus comparing 


of them, we be able more exadtly to ſtate the Orders and 

of their Aﬀemities ; Better to underſtand both the Cauſes and Ends of 

;_ Varietiet : And more probably to conjcQure of their Natures and 
erines, 
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11. $. Firſt then the various Figures of their ſeveral Parts ſhould 
be obſerved ; and that with reſpe&t both to the Forms, and the Poſe- 
tions, by which their Roots, Trunks, Branches, Leaves, Flowers, Fruits, 
and Seeds may vary, or agree; and thoſe ſeveral Lines, by which 
both the faid Varieties are determin'd. In which of theſe Parts, the 
agreement chiefly licsz this being both more obſervable, and more 
material in ſome of them ; leſs in the Root, more in the Flower, or 
Seed. And in how many of theſe Parts together; whether one, more, 

.orall. By both which, the Orders and Degrees of Afenity, which 
are many, may be accounted ; either as to what we (tritly call Kin- 
dred, or elſe Analogy. For there are found, not only Herbs account- 
cd of ſeveral Tribes, which are ally'd; and ſome of the Smalleſt, which 
are of kin to the Greateſt - But there are al(o, probably, ſome Herbs, 
which have a particular Relation, to many Kinds of Shrubs 3 and ſome 
Shrubs,to many Kinds of Trees, Thus the ſeveral ſorts of Letwce, arc 
of Kin, together in the Firſt Degree; with Exrdive, inthe Second. The 
ſeveral Clarys, amongſt themſclves in the Firſt; with Horehound, in 

' the Second 5 with Laminnr, in the Third, All Strawberries agree t 
ther, in the Firſt Degree 5 with Cinquefoyl, in the Second 3 with Tor 
mentil in the Third; and with Avens, &c. in other Degrees more re- 
mote, So Agrimony, hath alike Analogy unto Strawberry; as Goats- 
Rae, hath to Claver : And Strawberry, the like unto the Raſp; as Coors 
berry to the Vine 5 or Burnet, to the Roſe. Amongſt the ſeveral Sorts 
of Graſs, there are ſome which matchall thoſe of Cor» 3 which is but a 

reater kind of Graf. So again all Palſc, are not only of kin, in their 
everal Degrees, to one another ; but likewiſe, to almoſt all kinds of 

Trefoyls, as Melilot, Fenugreek, and the common Clavers themſelves ; 
as by comparing not only their Leaves, but Flowers, Seeds, and Cods 
together, may be evident. For the ſeveral parts of the Flower of a 
Trefoyl, are ſo many more Flowers, containing ſo many Cods of ſmall 
Seeds, all, in ſhape, agreeable to the F lowers, Cods, and Seeds of Pulſe. 
The ſame Relation, which Trefozls have to the Peas or other Pulſe ; 
Colts-foot, hath to Buttyr-Bur;, Chickweed to Lencambemum;, Ground- 

ſell, to Jacobea , or Scorodonia, to Foxglove : Or, to go higher, as the 

Leguminows Kinds of Herbs, have to Sena, or ſome other of the Lobed 
Shrubs and Trees. And, as among Arimals, there areſome which con- 
ne ſeveral Kinds; as the Batt doth Beaſts and Birds: So, among 
Plants, there arc ſome allo, whichſeem to ſtand between two Tribes x 
as Lappa, between Knapweeds and Thiſtles;, Lampſana, between the 
Intybaceows Kind, and the Mouſe-ears. 

12. s. From hencelikewiſe, the Natures of Plants may be conjes 
ftured. For in looking upon divers Plants, though of different 
Names and Kinds ;, yet if ſome athnity may be found betwixt them, 
then the Nature of any one of them being well known, we have thence 
ground of conjetture, as to the Nature of all the reſt. So that as eve» 
ry Plant may have ſomewhat of Nature imdividual to it (elf ; fo,as far 
as it obtaineth any Viſible Communities with other Plants, o far, may 
it partake of Common Nature with thoſe alſo. Thus the Wd, and 
Garden Cucumers, have this difference ; that the one purgeth Y, 
the other, mot at al/: yet in being Dinretick, they both agree, 
Natures of Umbelliferows Plants, we know, are various; yet 'tis molt 
probable, that they all agree in this one, ſcil. in being Carminative. 
The 
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The ſeveral forts, both of Corn and _ are all akin; there is no 
doubt therefore, but that the Seeds of Graf themſelves (of Rye and 
Oat: it is tryed) if it were worth the while to order them, as Barley, 
would vield an inflammable Spirit. So likewiſe the ſeveral Kinds of 
Pulſe, have ſome one community in their Form, as is ſaid : for which 
reaſon, I queſtion not,but that in ſome Caſes, wherein Cicers are eſteem- 
ed a | Medicine ;, a Decodion of the better fort of Peaſe, eſpeci- 
ally that we call the 


ar-Peaſe, may go beyond them, As doth alſo 
the Flower or Meal of Beans, that of the Seeds of Fenugreeh ; even 


there, where they are accounted excellent, So Talips, Lillies, Crocu- 
ſer, Jacynths, and Onions themſelves, with meny others, intheir ſeve- 
ral ” are all atied. Iftherefore Crocuſes, Onions, Lillies, agree 
in one or more Faculties, then why may not all the reſt? asin being 
Anodyne;, orin ſome other Common Nature 5 whereby, in their Vege- 
tation, their Parts are Governed and Over-ruled, to one Common or 
Form. | 
13. $. The Proportions likewiſe, amongſt the ſeveral Parts of Vege- 
tables, for the fame Reaſons, deſerve to be obſerved ; the commit 
being made, both betwixt the Parts of ſeveral Plants, and the ſeve- 
ral Parts of one. And here again, cither betwixt any Two of the 
Parts, or any One of them, and the Whole beſides, or all the reſt 
put together. So ſome larger Seeds, produce a ſmall Root; as thoſe 
of Cucumer : and others ſmaller, produce one very great; as thoſe of 
. Some Plants, as the Melon, though themiclves but very (len- 
der, yet have a vaſt and bulky Fruit; others again, as Thiſtles, and 
many yet more ſubſtantial, have no other Fruit, beſides their Seed. 
So the Seeds of all Palſe, and eſpecially, the Garden Bear, thou 
large, yet produce but a ſmall Plat: but thoſe of Foxglove, Muller, 
Burdack, wn-flower, &c. being themſelves much leſs, do yet produce 
a far greater. And eſpecially, thoſe Seeds, which are incloſed in the 
Thicker fort of Cover, (analogous to that | have elſewhere called 


the Secondine) as that of Peony; whoſe Sced, fo called, is only the Anar. Plane. 
Neit wherein the true and real Seed is lodged, no bigger than a lietle _ 1, Chap. 


Pins head: which is alſo obſervable of the Seeds of divers other 
Plants, Theſe, and the like Proportions, as they lie betwixt the ſeveral 
Parts, (hould be noted : and to what Plants or Parts eſpecially, any 
ofthem may agree : comparing alſo in what other kind of Properties 
an agreement betwixt the faid Parts may be found : that ſo doing,we 
may, if poſſible, amongſt all their Individual Natures, be inſtructed to 
fingle out thoſe Common Ones, which are concomitant to ſuch Agree- 
ing Properties. 
%s $. The ſeveral Seaſons alfo of Plats, and of their Parts,ſhould 
be conſidered, Obſerving at what particular Times of the Year, any 
of them chiefly Spring, Early or Late, The Timcs wherein they Ger- 
minate ; whether tor ſome Space only, or all the Year long. Where- 
in they Spring, after Sowing; or Flower, after Springing, ſooner, or 
flower. Which Flower, the firſt Year, or not till the ſecond. Which 
er the Leaves are put forth, or before them; for ſo, ſome do, as 
the Crocas Vernws, Bears-foot, Hepatica anrea, and others; all the Leaves, 
at the time of their flowering, being old, or of the foregoing Year's 
growth. $0 likewiſe the ation of the Fruit or Seed ;how long 
after the Flower, and the like. All or ſome of which Varieties, bei 
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laid together, we may y conjeCture the Caſes thereof ; and 
the Natures ofthe Plants in which they are ſeen : ſcil. as ſuch a De- 
of Heat may be neceſlary for the Fermentation, or the better D+- 
ibution of the Sap of ſuch a Plant ; or for the Im tion of 
the- Aer, to be mixcd therewith z or the due Difpoling of the Soil, to 
render the moſt convenient Aliment thereunto. So the Principle: of 
ſuch Plants, which flower all the Year, may be more equally propor- 
tion'd. Thoſe which flower before the Leaves put forth, as the Cro- 
cus Vernws, andthoſe which flower in Spring, may be accounted Rank, 
and full of Volatile Salt. But Autumn Plants eſpecially, to abound with 
a Fixed : andthe like. 
I5. $s. The Places alſo of Plants, or fuch wherein they 
have, from their Seeds, or other way of Propagation, a Spontaneous 
wth, ſhould be conſidered. And that as to the Climate; whether 
in one Colder, Temperate, or more Hot. The Region ; Continent, 
or Iſland. The Seat; as Sea, or Land, Watry, Boggy, or Dry ; Hills, 
Plains, or Vallies z Open, in Woods, or under Hedges; Againſt Wal, 
rooted in them, or on their Tops : and the like. And perhaps the 
Seeds of ſome Plants, as of Maſſes, (which, through their ſmallneſs, 
will aſcend like Moths in the Sun) may _—_ ſwim _— time, in 
the Aer, viz. till the in to ſhoot, and ſo become enough, 
to fall down u ny ak) From whence, in like | A—— as 
from their hs their particular Natures may be direGted unto, 
In that, ſo faras we may conje<Qure the nature of ſuchan Aer, Sil, or 


Seat, we may alſo of ſuch a Plart, to which they are congenial. 

16. s. Solikewiſe, thoſe many Varieties able in the Moti- 
ons of Plants, and of their Parts, both Kinds and 5 Aſcending, 
Deſeending, and Horizontal; Redilinear, and Spiral Motions, be 


noted ; to what —y agree, and wherein any of theſe Motions 
may be analogous to thoſe of Arimals, And in a word, any other 
Forenſick Properties of Plantz, And then, to Compare them all toge- 
ther ; both being neceſſary. For Thovgkts cannot work upon no- 
thing, no more than Hands. He that will build an Houſe, muſt pro- 
vide Materials. And on the contrary, the Materials will never be- 
come an Houſe, unleſs, by certain Rules, we joyn them all together, 
So, it is not, ſimply, the Knowledge of many things, but a multifari- 
ous Copulation of them in the Mind, that becomes prolifick of further 
Knowledge. And thus much for the firſt General Mea. 

17. . THE NEXT which I propoſe, and that a moſt neceſ- 
ſary one, is Aretomy. For when upon the DiſſeQion of Veget«bles,we 
ſee ſo great a difference in them, Te not only their Outward F;- 
gures, but alſo their Inward Stru@ure, is fo Elegant 3 and in all, fo 
Vazious; it muſt needs lead us thus to Think, That theſe Inward 
Varieties, were either to no End ;, or if they were, we muſt aflign to 


what. To imagine the firſt, were exceeding vain ; as if Natzre, the 
Handmaid of Divine Wiſdom, ſhould with Her fine Needle and 
ſtitch up ſo many ſeveral Pieces, of fo difficult, and yet fo | 


a Work. Bur if for ſome Exd, then either only to be looked upon, 
or ſome other beſides. If for this only, then this muſt be ſuch as in 


reſpe&t whereof, Her Work is at no time, nor in any fruſtrate 
the contrary whereunto, is moſt manifeſt. For alt Men do 
every where, with frequent pleaſure,behold the Outward ncies of 
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Plants ; yet the Inward Ones, which, generally, are as Preciſe and 
Various as the Outward ; we fee, how uſual it is, forthe beholding of 
Theſe, to be omitted by them. And belides, when we have obſerved 
Nature's Work, as well as we can 4 it may be no impediment to our 
beſt Endeavours, to believe, That ſome Parts of it, will ſtill remain 
behind, Unſeen. $0 that if to be Seer, were the only End of it, itmuſt 
needs be wholly fruſtrate, as to the greater number of Men; and, in 
ſome part, as to all. Wherefore, we muſt ſuppoſe ſome other Exds 
of the ſaid Varieties, which ſhould have their Efe&, and fo Theſe, 
not be in vain, whether Men beheld them or not 5 which, are, there- 
fore, ſuch as have reſpe&t to Vegetation: That the Corn might grow, 
ſo; and the Flower, jo, whether or no Men had a mind, leifure, or abi- 
lity, to underſtand how. 

18, s. Ifthen the Anatomy of Vegetables be ſo uſeful a Mear, we 
ought not to ſtreighten it 3 but to force this, as well as the reſt, to its 
utmoſt Extent. And therefore, firſt of all, To go through all the 
Parts, with equal care 3 examining the Root, Trank, Branch, Leaf, 
Flower, Fruit, and Seed. Then to Repeat or Ret the Dif- 
ſection, from Part to Part : in that, although the beſt Method of De- 
livery, for clear Diſcourſe, can be but one, according to that of Na- 
ture, from the Seed forward, to the Seed : yet can it not but be uſe- 
ful, for That of DiſleCtion, to proceed to and fro; ſomewhat or other 
being more Vilible in each ſeveral Part , from whence ſtill an Hint 
may be taken, for the uſhering in the obſervation of it in the others. 
To examine, again, not ny all the Parts,but Kinds of Vegetables, and 
comparatively, to obſerve divers of the ſame ſize, ſhape, motion, age, 
ſap, quality, power, or any other way the ſame, which may alſo agree, 
in ſome one or more particulars, as to their Interiour Strudure : and to 
make this compariſon, throughout all their Parts and ies. To 
obſerve them likewiſe, in ſeveral Seaſons of the Year, and in ſeveral 
Ages of the Plants, and of their Parts ; in both which, divers of them 
may be noted to change, not only their Dimenſions, but their Natures 
alſo; as Feſels do into Ligaments ; and Cartilages, into Bones, ſome- 
times, in Animals, And to do all this by ſeveral Ways of Sedior, 
Oblique, Perpendicular, and Tranſverſe ; all three wa -* if 
not to Obſerve, yet the better ro Comprehend, ſome Thi And 
it will be convenient ſometimes to Break, Tear, or otherwiſe Divide, 
without a Sefion, Together with the Knife it will be neceſſary to 
joyn the Microſcope 3 and to examine all the Parts, and every Way, in 
the uſe of That. As alſo, that both Immediate, and Microſcopical 
Inſpe&ions, be Compared : ſince it is certain, That ſome things, ma 
be demonſtrated by Reaſon and the Eye conjun@, without a Glaſ, 
which cannot be diſcovered by it ; or elſe the diſcovery is ſo dark, as 
which, alone, may not be ſafely depended on. 

19. $. By theſe ſeveral Ways of Inſpettion, it will be requiſite, To 
obſerve their Compounding Parts; as Simply confidered,and as variouſly 
Proportioned, and Diſpoſed. As Simply conſidered, to note their Nun- 
ber ; what, and whether the ſame, 1n all : their Kinds, wherein dif- 
ferent in the ſame, or divers Fegetables : their Original, in part, or in 
whole : 8truGure, as to their Contexture and their Cavities z Their 
Comtexture, within themſclves ſeverally, and as joyned together : their 
Cavities, as to their Size, Shape, and Number ; in which 4 great va- 
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riety will be found. Next their Poſetiors one amongſt another, which 
are alſo various ; as Anterior, Poſterior, Collateral, Surrounding, Me- 
diate, Immediate, Near, Remote; both as they reſpe&t the ſeveral 
Parts, and the ſeveral portions of one : And all theſe,as few, or more ; 
theſe or others of them, may be diverſly Compounded together. And 
then the Proportions they bear one to another 3 whether as to Mino- 
rity, Equality, or Exceſsz each Part compared with each, and that 
as to the ſeveral Degrees appearing in the faid Proportions 3 the Va- 
rieties whereof may be exceeding numerous. For if we ſhould ſuppoſe 
but Foxr conſiderable Parts generally conſtirurive of a Pegetable : 
Theſe Foxr, produce a Variety Four ways. Firſt, when One is Une- 
qual; and then it produceth only Foxr Varietics : and thoſe two ways, 
ſcil. when one is Greater, and the other three, Equal and Leſs; or 
when one isLefs ; and the other three, Equal and Greater. Secondly, 
when Two be Unequal ; and then they produce Six Varieties, Third- 
ly, when Three be Unequal, which produceth Twelve Varieties. Or 
laſtly, when all Four be —_ which produceth Twenty four : 
which general Varieties, may be further multiplied by their ſeveral 
recs. 
_ $. From all which, we may come to know, what the Com- 
munities of Vegetables are, as belonging to all 3; what their Diilind+- 
ons, to ſuch a Kind ; their Properties, to ſuch a Species z and their Pe- 
enliarities, to ſuch Particular ones. And as in Metaphyſical, or other 
Contemplative Matters, when we have a diſtin knowledge of the 
Communities and Differences of Things, we may then be able to give 
their true Definitions : ſo may we poſlibly, here attain, to do hke- 
wiſe : not only to know, That every Plant Inwardly difters from a+ 
nother, but alſo wherein z ſo as not more ——_— Define by the Out- 
ward Figure, than by the Inward Stru@xre, t that is, or thoſe 
things are, whereby any Plant, or Sort of Plants, bot be diſtinguiſh- 


ed from all others. And having obtained a know of the Com- 
aunities and Differences amonglt the Parts of Vegetables ;, it may con- 
du@ us through a Series of more facile and probable Concluſions, of the 
ways of their Cauſality, as to the Communities and Differences of Ve- 
getation. And thus much for the Second General Mear. 

21. $s. HAVING THUS far examined the Orgawical and Con- 
taining Parts of Vegetables; it will be requiſite, more defignedly, 
to obſerve thoſe alſo which are Flxid, or any others Contained in 
them : and that, for our better underſtanding both of the Nature of 
Vegetation, and of the ſaid Contained Parts. And to make inquiry, Firſt 
of their Kinds ; as Spirits ; both ſuch as agree, in , indei 
Vinows ; and thoſe that are Special, to particular Plants, Aers a 
Vapours ;, for the exiſtence whereof, in all Vegetables, there are Ar- 
guments certainly concluding. And for the difference of their Na- 
tures, in being more dry, or moiſt, more fimple or compounded, as 
they are exiſtent in ſeveral Parts, there are probable ones. Lyne- 
pha's or clear and watry Saps 3 which moſt Plarts, in one Part or other, 
at ſome time of the Year, do Bleed Macilages;, as in Mallow and Vie- 
let Leaves ;, in many Seeds, as of Quinces, Clary ; Fruits, as in Cucu- 
awers ; diſtin& from the watry Sap, as by permitting it to ſtand and 
gelly upon the Veſſels from whence it iſſues, is plam: And in the 
young s of White Bryoxy, when about the bigneſs of a Pepper- 
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Corn, the juyce whereof is ſo Viſcous, that the twenticth part of % 
Grein, will draw out above a Tard in length. Oyles ; not only in 
7 —_ other Parts ; as in certain little cavities in 
Leever of Sevine, viſibly colleGied while they are ing. Gumms 
or Reſiner 5 as in Pine, Ms. and extiers of his Glad,” Ml 
in a vaſt number of Plants, and amongſt them, many not a.nny—r 


tures only on the edges of the Lever. 

22. $s. Of all ſhould be obſerved, firſt their Receptacles z 
ſome of them, being proper to one 4 others, common to two or more 
of them : fince it is certain, that ſome of them do T from 
one, into another Receptacle, or that the ſame Receptacle is filled with 
Fluid Bodies, of a quite difterent Nature, at the different Seaſons of 
the Tear, and Ages of the Vegetable. And it is alſo very probable, That 
two of ſome of them, may, ſometimes, be contained in one Receptacle, 
at the ſame time ; as in Animals, the Lywphe inthe D. Thoracices, and 
that, and the Chyle, in the Sarguineous Veſſels. 

23. $. Then their Motions; both Natural, and ſuch as may be 
effetted by Art : and thoſe either by Deſcent or Aſcent; And in 
aſcending, through what difterent Chanels or Parts of the Trunk: fince 
it is certain, That there is a variety, bothin reſpe& of the Seaſon, and 
of V/ - Where it will fall in, To obſerve the Tapping of Trees. 
As alſo their Bleeding : to what Trees it is proper to bleed : in thoſe to 
which it is, with what difference of Celerity : and when their 

- for none will bleed at all rimes ; neither will all bleed at the 
fame. And then their Collateral Motion, together with the Mode of 
their Tranſition from one Organical Part to another. 

24- $. Next their ties, either of one ; as the Compariſon 
is made betwixt ſeveral rants, or betwixt the Parts of the fame. So 
the true Seed of all Plants, containeth more Oyl, in jon, than 
any of the other Parts. Orelſe of divers, as coexiſtent and bearing ſuch 
a proportion one to- another in the ſame Part: of moſt of which, it 
may be known by their reſpeGtive Receptacles, Yet the Computati- 
on mult not be made from the number of the ſaid Receptacles, imply ; 
but as that is in conjunttion with their Capacity; and as their Capacity 
1s ioned to their ſurrounding Sides ; the Sides of thoſe of the 

, being uſually as thick, as thoſe of the greateſt : ſo that 
Ten lefler, tolye within the compaſs of One erithe Com- 
- RI 2 would ſcarce be equal to half the Content of 
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® 25. $. Alſo their Conſeftence; ſcil : of o of them as are dif- 
criminable by Touch; in being Soft or Hard ; Thin or Thick 3 Mu- 
cHaginous,Gummous,Glutinous,Friable,@c. And theſe in their ſeveral 
in which there is a Variety,as in the Milks of ſome Plants,which 
are more Dilate, than that of others: Macilages 5 which in ſome, are 
very thick and /iſcow, in others, more diluted and coming nearer to 
a watry Sap. Andby This, to be compared in the ſame manner, as 
by their Quantity. 

26, $. Likewiſe their Colours, Smells, and Tafter: The general 
and particular Kinds of all which ſhould benoted. And to what Con- 
tained Parts, and in what Variety, they _ So moſt 
Gumms are Tin&ur'd, ſome, not; as that which drops from the 


ſtick, Pine, is as clear as Rock-water, The Milks of ſome Plants are 


Paler, as in Burdock;, of others Whiter, as in Dandelyon, Scorgonera ; 
Citrine, as in the Root of Trachelium, Angelica ; Tellow, as in Lovage. In 
ſome Plants, Odorow, as in Umbelliferows ;, in others not, as inGichora- 
ceows. That of Little Maple, Taftlef; of Garden Chervil, Sweet of 
Fenil, Hot ;, of Scorzonera, Aſtringemt ; of Dandelion, Bitter ; _—_ 
nerally, in other Flats ; bur with many Sago of Strength, in 
conjundtion with other Teſts, But moſt ages, have little either 
Colour, Taſte, or Smel/;, a oben dr _ _— _ er are 
to be inquired into, as, in y are {aid to to 
a Degetable. Since it is more than nakide, that all Colowrs ( _ 
White, which is ſometimes common both to Ccmtaining and Comtaine 
Parts) all Odours, and Taites, which are more immediately, and with- 
out a reſolution of their Efſemtial Principles, perceptible in a Plant ; are 
not aſcribable either to the Orgemicel, or Containing Parts; but only 
to Thoſe, Contained in them ; as from divers hereafter may 
appear. 

_ s. And firſt, their Colours; where, with reſpett to ſeveral 
Plants and Parts, they are more Changeable; as Red, in Flowers; or 
Conſtant, as Green, in Leaves, Which, with reſpet to ſeveral Ages 
of one Part, are more fading, as Green in Fruitsz or durable, as Yel- 
low in Flowers, In what Parts more Single, as always in the Seed ; 
or more Compounded, as in the Flower; and in what ——_ eſpe- 
cially, as in Pancy. Which proper to Plants that have ſuch a Taſte 
or Smel/, as both, in White Flowers, are uſually lefs - To Plants 
that flower in ſuch a Seaſor, as a Telſow Flower, I think, chiefly, to 
Spring Plants, And to Plants that are natural to ſuch a Soil or Seat, 
as to Water-plants, more uſually, a white Flower. What, all 
Colowrs,more Common to Plants, as Green; or more Rare, as Black. And 
what all theſe Varieties of Colowrs are upon Cultivation, but chiefly, 
in their natural Soil. To obſerve alſo with their ſuperficial Colors, 
thoſe within : ſo the Roots of Decks, are Tellow;, of Biſtort, Red; 
of Avens, Purple ; but of moſt, White, Where the Inward, and Su- 

ial Coloxrs agree; asin the Leaves; or vary, asin the other Parts 

vently. Andin what manner they are Sitzated ; ſome univerſally 

ing, others running only along with the Veſſels, asinthe Leaves of 
Deck , and the Flowers of Wood-Sorrel. 

28. s. Next their Odonrs; what may be their principal Seats 

whether one or divers Seats in the ſame Plant, What the chief Mat- 

fer out of which they are continually bred. What ſimilitude _—_— 
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the Smell; of divers: Vegetables ; as betwixt Bane, and a Limon ; the 
Green Leaves of Meadow fſwect, and the green Rinds of Walents, Or 
berwixt thoſe of Plants and. Animals 5 as the 8avell of green and well- 
Carduas, is like to that rank ſcent, ab aliquornns axillls  ſþi- 
rentj, Which haye-a more. ſenſible $we#/z-35 molt have 5 and which 
bave leſs, as Cors, Where the green Leaf is the moſt Part, 
as in Murk-Cranerbilly wherethe Flower, an in. Roſes, the as in 
ſweet Calamws, Where all the Parts have ſome Odowr, where ſome, ot 
ane, only ; as in 8 only the F lowers, unlels the | Leaves are 
wad a nl.n oo Oy, for netther the Levf,, nor Root 
th any Sel, unleſs cut ; s 1s {ſtrong enough, not much unhke 
mnt | 


to I 

29. s. But eſpecially their Taſtes, which it+ much importeth us 
more preciſely to diſtinguiſh 3 Frft, by their general Kinds ; forthe 
a — be computed greater than uſually its. 1 
remember not, that ans Acritade, with reſpett to Taife, are di- 
ſtinguiſhed 5 yet A4runw- w very Pungent, withour any proper 
Heat ; and Cloves, are very Het, without any proper Pungency. $0 
the White Roots of Larrow, have a Taſte, hardly any other way per- 
ceptible, than vx contng'e game ganigent continued Warmth upon 
the Tongue. Alſotheir Ke es one to another; as that of Ze- 
deary, and of the lefler Car , is ſomewhat like to Camphire, 
Likewiſe their Degrees ; io which there is a great latitude, and may 
be extended from One to Tex, or with calle diſtintion, from One to 
Five : Sothe Root of Sorrel, is Bitter in the firſt; of Dock, in the 
ſecond; of Dog-Roſe, in the third; of Dandelyor, 10 the fourth ;, of Gen- 
tian, in the ffib: obſerving them, not only as. they vary in ſeveral 
Kind: of Plants, but the Species ot one, as in Cichory, Hawk- 
weed, Dandelyon. And then their C tions; for Taites are as truly 
conjund in one Part, as Colours : by which, the latitude is (till greater; 
In that all Kinds of Taites, in all their Degrees, and in dificring Num- 


y __ For — part, 

, mgent, onres 

in Gar Aran al Pura in 7" yy and Sweet z 
the one in the the other, in the firi# Degree; as upon an unpre- 
judiced tryal may be perceived : and yet more evidently in the Gal 
of ry | Animal. Sometimes three, as in Agrimony, Bitter, Rough, 
and Sewriſh; and in Agerich, Bitter, Rough, and Sweet, And ſometimes, 
perbaps more. The Senſible diſtinctions of all which, may lye almoſt 
as wide, as of Plants themſelves. Wherefore, although it may be 
thought raſhne6, to take away the diſtintions of Hot, Cold, Moiſt, 
Dry, Thin, Grof, and other Qualities, in their ſeveral Degree,which 
the Ancients have affixed to icular Plants: yet fince they have 
done it, to many of them, with much uncertainty 4 and that, withal, 
they are, more properly, the Effeds and Operations of Plants,than their 
walites ; Practical Obſervation, may therefore approve it uſeful, ro 
theſe Senfible Ones of various Taſtes, preciſely Ciſtinguiſhing their 
Conjugations and Degrees, Laſtly, their ſeveral Varictics and Murtati- 
ons, with reſpect to the Subjet wherein they reſide, fhould alſo be 
noted, As, of all Taites found in Plots, Bitter and Sowr, are moſt 
common 5; Sweet and $alt, moſt rare. Which latter, is not only per- 
ceptible in ſome Sea-Plants;, but upon ſome others, as upon the freſh 
D 2 
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Leaves of Tamarizhs which being licked while they grow, or when 
immediately gathered, are plainly 8altih, How t vary with the 
Age of the Plant, or Part ;, as the Roots of Radifbes Fa Foving op to 
Seed, loſe the ſtrength of their Taft 5; ſo moſt Fratts are 
then Sweet. What proper to the ſeveral Parts Arbor *y Plots fo ſo 
RE EG ext Fo 
ſo at all; of an Het t quite different a Wie enees Crntin 2: 
Rare, wang Port 5 ſo no Root that | ever raſted, is Sowre. - —=p 
they Alternate in ſeveral Plantss as the Root of Stock ocke Fuip flower 
not the Leaves 3 on the contrary, the Leaves the fn 
Arſmart, are Biting ; but not the Root 4 and the like. To which we 
may add the difference of Time wherein the Taſtes of Plants are per- 
celred'1 as thoſe of Arzm, and Rape-Crowfoot, are both Biting ; but 
that of the firſt, tem ſo it continues long 3 that of 
the other, aickly comes, and um ty goes 
30. s. Amongl(t the other of the Contained Parts, » chough 
not of theſe only, the Faculties of Vegetables are to be or 
ſo the Roſin of Jalap, which is Purgative, is as truly contained in rhe 
Organical Parts of that Root, as s in Veins: It will be requi- 
fite therefore to make particular obſervation of theſe alſo. And 
what Faculties chiefly ma _— Plants, above others: fo there is 
none of known uſe in on, except by holding in the mouth: 
Although we may ask, Why ſome amongſt them, may not (being Ta- 
dana,” nao! 1 + 19-0 a This,as well as other Vio- 
— _———_— is more univerſally fpread over all the 
Parts of a Veget as in Aſarnm. Phy > chiefly or whol! 
SORES 


ann 0 he treeund proper Gude Nuts. Whether ſome 
bo a 


ry Hig igh or Great. So alſo, thoſe that are moſt 
think, for the moſt part, more or lefs Bitter; cither 
cynthis ; or Bitter and Aftringent, as Rhubarb ; or Bit 
Aloe ;, or Bitter, Aftringent, and Sweet, as 4enich wbry 
Iris. Or ſimply Sweet. pts TE SAI. 
Mollifying or Lenitive, omit is Sowre. 
Plants ware of oo =- feet Taft, 
pn phe drmbemngp cl” 
nes hype ſweet Peaſe : 
ade wheks Soki which may eaſily be drawn = them, bei 
July fermented, and hath a true Vinoar Taſte ; but mild, and not 
unpleaſant. rm whoſe — wakes. ad. only Hor but Volatile, 
as Onions, are generally good for Burns. Such as have a Balſamick 
Tafte or Smel, with” a little me Afrong Hypericam, Colden-Rod, 
Laminm Latenm,ehc &e. the beſt 5: ao (fr And ſuch as are ly 
Her, 
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Bater, and Pencirent apon the Tongue, or in the Throat, as Daiſy, Ana 


t4/bir Cleanſer 1, fuch Bodys, principally,are Am which 
are Teffow, 1 think, is more than a conceit; Yelks of 


Seeds, Lint-feed Oyl, May-Buryr, Marrow, Pingzeds He 
letens, Safron, Sulphur, Opium, all Anodyze and Telow, 
kewiſe their Faculties and Suabties may vary their either 
differently or together : fo Ale and Colocynthis, are both Bitter in the 
h h more mode- 

SE 
far the E 3 of Vegetables, as well as their Snehtier, may be Com- 
——"R, where, and which chiefly 3 as Aſtrictive and Purgative | 
habarb, Where this Queſtion may be pur, Whether divers other, 
and yet more extreme Faculties, as well astheſe of Aſtritive and Pur- 
gative, may not ſomewhere or other be alſo found, or made; to meer: 
the fame Plart, or ſome ation of it, may be moſt Po- 
tent, and yet moſt Innocent; the ty thereot exerting its Pow- 
er, and the Virtue its at the ſame time, Andlaſtly, what 
Forgn there may be betwixt ther; as moſt Plants, that are ſtrong 


ives, and y Vomitories, | think; arc alſo Sleraxtatory; 
as white Hellebore, Jalep, Tobacco : and on the contrary, ſuch as arc 
Sternutatory, ate ſome of the moſt and molt potent Aﬀedicines 
for the Head, Brain, and Genes Taken inwardly, as [ ilinw 
comvalle, cc. and the like, 

31. $. Thus far & particular obſervation of the + and F«- 
enlties of the Contents of Vegetables may proceed, as they are exiſtent 
in their —_— rom which, although ſomeprobable Con- 
jeftures may be made, of their Material and Formal Eſſences, and of the 
Canſer of their determinate Varietics, or the Modes of Vegetation ne- 
ceſlary thereunto * yet will our ons hereot be more facile,clear, 
and comprehenfive, ifby all other Ways of Obſervation, they be like- 
wiſe examined, according as Experiment may be applicable to any of 
them. 


ubbing, as the flowers of 
others yield it both ways, as Roſe- 


% ”. 


owling, 


Digeſtion, by Heat : fo any cold Oyl and a 8yr#p being, in a due 
manner, agitated together, of two Fluid bodies will become one Con- 
fiſtent, as is known, 

34. $. By Frigifalion; how far the Juyces of Plants, either with- 
out or within them, may nan, ore oe rm tnagy Pens 
je& to Cold : and thereby to be deprived of their Adotion or natural 
ConſiTHence, or may (uffer alteration in their Colour, Taſte, or Smel. 

35- $. By Infuſion; where I mean Infuſion only in Common Wa- 
ter; So both Caſſue Lignes, and Cinnamon are a little Mucilaginous + 
; but the former moſt. Some of the Contents of Planti, may be wholly 
diſſolved in Common Water ; fome bur in part,others not at all ; or ve- 
ry little 3 which is to fome Milks, as well as Gums. The Co- k 


lours, Smells or Taſtes they hereupon yield, are found various; _ 
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ſome very unexpedted : So the green Leaves of Bawev, being, duly. io 
fuſed in common Water, without any other a tiopuce at 
with a clcar and deep Red, near that of Claret Wine, as 1 have ofica 


tryed. $7 C} = 
*36. $. By Subſeding 3 Sothe Juyce of Sorrel, being ordered as that 


of Grapes, will, in time, let fall a kind of Tarter or Sal, And 
fo pertap will that of many other Plans, , without any previous De. 
jon 5 although that be commonly thought to be neceſlary. 
- 37-1 $. By Digeſtion with Fermentation; either of the entire Fe- 
getables, or whey - <<ay other Contents ; and theſe by themſelves, 
or with common Water. - And hereby to note, what difference may 
be in the Strength, Celerity,or Continuance of the Fermentation. Like» 
wiſe, how their Qualities may thereby be altered z as the Smell of V:o- 
let-flowers, from a i Fragrency, may, by Digeſtion, be re- 
_ to an odious and-abominable Stink, like that of the black Mud 
Gutters. 
38. $. a with Calefaion ; fo the Colour of the Fuzce 
' of Limens, Tranfparency (it that be a Colour,) may be turned 
to a perfſett Red. Whence it is that many are deceived in the Preps+ 
ration called the Tin&wre of Corals; ſuppoſing the Corals to give the 
Men its Colour, Whereas the Meniiruxm will obtain it, only 
by Digeſtion, without any Corals, mixed with it. 
39. $. By DecoGion ;, cither of Vegetables themiclves, or of their 
Liquers ; Kr to obſerve what alterations follow. - So Ti me bot- 
becometh friable ; Sugar, Bitter, and of a Brown Red. Tirneps lole 
their Biring T afte 5 Onions, their Picquancy; yet neither of them con- 
vey thoſe (cif lame Qualities to the Water. The ſame maybe obſerved 
in the Decodion of gweet-Fennel-ſeeds, Aniſceds, and others, 
much of their Taſtes themſelves, and yet conveying very little of them 
to the Liquors wherein they are boiled ; the greater portion of their 
Volatile parts, and ſo their Virtve and Taſte therewith, fiying away. 
Whercof therefore it is much bettertomake an Elſon, than to deco@Z 
them; or to make an Emwlſion from them, with their own DecoTion, 
eſpecially if the Medicine be intended to be Carminative, as I have fre- 
quently obſerved. The Deco@ion ſhould alſo be carried on th 
out all degrees to that of an Extra#; by which the @zalities there- 
of,ſometimes,are much altered; as the Colowr of all or molt green Leaves, 
_-——__ of Yellow, deepens at laſt into a dark one, as Black as 
it 
40. $: By Diſtillations; both with the cold Still, Alembick, Chap- 
pel- and open Farnace : and to note what Vegetables thus give their 
Smell or Taſte, and in what Degrees of h, either under,or over 
their natural ones; as Mint, Pernyroyal, and the like, which are Aro- 
matick and Hot, give their Taſtes perfe&t: but Wormwood, which is 
Aromatick and Bitter ;, gives it but by halfs, pretty fully as Aromatich, lit- 
tle as Bitter. And Carduws, though alſo Be ing Bitter, yet not 


being Aromatick, yieldeth a much weaker Taſte. Alſo what FVegets- 
bles yield Oyl moſt plentifully z and what difterence may be in thoſe 
Oyl:s, as to their Colour, Weight, or otherwile ; as that of Clover is forme- 
times Red ; of Cimnamon, limpid ; both Ponderous. So to diſtil Jaices, 
Gums, or other Contents, with an hot fire 3 and toſce, what Bodiesthey 
yicld, and of what Qualities; as Twrpentine is known to yield, befides 

ns 
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its a ſubacid Water 5; Vineger, an Eager Spirit; as that part ma 
be hed which Chymiit; are wont to call the Þ oe 4 
41. 5. By Arefaltion ;, fo Milky which are Liquid, and White in 

Coir Eſtate, in Standing, grow Gummous, Yellow,and other- 
different, fo doth a ny rg of Fenil becomes a 
Balſamical, but Limpi The Roots of Angelics, being dry'd,and 
cut by the logs bibs theie {mall Veins fill'd with an T roatatick 

- In the whiter parts of Rhuberb, is gathered a kind of Saline 
Concret ; by which, this Root, in chewing, as if it were a little 
itty. Cabbage-Stalks, fliced, and laid inthe Shade to dry, gather on 
kind of Nitrow Hoar. Raiſins and Corins contain, not only 
ſweet but alſo a true Suger, which lies cardled in the Pulp, 
more Saline parts doin Green Soap. And the like is gather'd 
on the out-fide of a Fig 5 ſaving, that it is more Nitroes, as lying next 
the Aer. The Roots of Arum, upon drying, loſe much of the ſtrength 
trap Tafte ;, but — may be noted of = other Roots, 
which, upon drying, increaſc it. Some, being cut and laid by, cha 
their Natural Coles, into Red, Pnrple, Yiilow, Green, v7 Whites 
quoriſh, into White, in ſome places 3 and Peony, into Red: and 
ſometimes into two 4 as Patience, into Yellow and Red. 

42. $s. B jon ; thus Appler, by ing, cat more Sowre. The 
Root of Hor j/þ, roaſted, raſteth like a Twrnep. Potatoes, Oni- 
ons, and other Roots, and Parts, have their Taftes, either Alte- 
red or 3 which chiefly, and in what manner, ſhould be ob- 
ſerved, There is one alteration, as remarkable, as commonly known 3 
and is that which followeth upon roaſting or baking in one kind of the 
- Peers, which, for a Walder, we corruptly call a War- 


43- $. By Oftion; wherein ſome Plants, or Parts of them, burn 
quietly z ot not without violent motions 3 fo Femil-Seeds, 
in the flame of a Candle; will fpit and fpurtle, like the Serzzm of 

Blood. Some Vegetables loſe their Smell, as Roſes; others, keep it, 
as Roſemary; and others, mend it, as Lignuws Alves, To note, nor 
only the alteration of their @=a/rties, but what ——— as Twrpen- 
tine, which, in Diſtillation, yieldeth Oy! and Water, bothlimpid ; upon 
U ſheweth nothing but a black Soot. So Berzoine, by Diftil/s- 
tion, Ol; by Oiſfion, white Flowers, as is known. 

44- $. Calcination 5 and here to obſerve, wherein the Caput 
Mortzum of one, may differ from, or agree in Nature with that of ano- 
ther; andalſo to compare theſe with thoſe of Anime! Bodies. As allo in 
their ties. Andtocompare them with what they yield by Di- 
flillation and Oſtion as to both. Thus far theyHave been tryed fin- 


ly, or by themſelves. They ſhould alſo be examined, 

45- $. By Compoſitions notonly with Water, as in a—_— ., 
Ge. but with any other Bodies, which may have a, power _ 
upon them, or upon which, theſe may have a power to at. And fo 
to make Infuſons, Deftilations, DecoGions, Dipfions, in divers kinds 
of Liquors, as Vinegar, Urine, Spirit of H. H. Wine, Blood, Milk, 
or others. Soin Inffrons, ſome Red Colours are heightned by Acids; 
Blews, turned Purple.So fetid Spirits (as of HH.) my rendred much 
no _ by being Refified, once ortwice, with freſh Aromratichy, 

[0] 


alſo what tollows, upon mixing the Liquors, or other m_ 
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of Plams together ; as Oyl of Twrpentine, by Digeſtion with a Lixivial 

Salt, extrafteth thence a Red Tindure. Or with Salts, Exrths, Metals, 

or any other Bodies z as the J»yce of the green Leaves of Rarberry, Prine- 

roſe, and divers other Plants (I think principally ſuch as are Aſtri 

gent) expreſſed upon Steel, as it drieth, becometh of a Purple Co- 
* 


46. s. Laſtly, by Compounding the Experiment it ſelf, or joyning 
two or more NE upon the ſame matter : as Fermentation and Ie- 
filation, as is uſed for Waters. Infuſion and Fermentation, as in 
making of Beer. Fermentation and CoTron, or rather Aſation, as in 
making of Bread. Arefa@ion and Deſtil/ation, as may be tryed upon 
ſome Herbs; and with what difference from what may be noted, upon 
their being diſtilled, moiſt, 

47. $- Having proceeded thus far, by all the above particular 
Ways of Obſervation 3 a Comparative Proſpett muſt be taken of them: 
by which, at laſt, the Communities and Differences of the Contemts of 
Vegetables, may be diſcerned ; the manner of their Cauſation and Origi- 
al, partly, be judged of ; and wherein it is, that the Eſſence of their 
ſeveral Nate: and £malities doth conſiſt, in ſome meaſure compre- 
hended. And conſequently, both from the knowledge of their par- 
ticular Natures, and the Analogy found betwixt them 3; we may be 
able, better to conjefure, and try, what any of them are, or may be 
good for. For certainly, we ſhall then know, more readily, to apply 
things unto, and more fitly to prepare them for, their Proper Utes, 
when we firſt know, what they are. Notwithſtinding, fince the Facwl- 
ties of Plants,do often lie more recluſe; it is beſt,therefore, not wholly 
to acquieſce in ſuch Conjectures, as their Taites, orother Senſible Pro- 
perties may ſuggeſt ; but to ſubjoyn Experimert. In making of which, 
and in k—_ Judgment thereupon, many Cautions, both in reſpe&t 


of the Plant whereof, and the SubjeF whereupon it is made, are requi- 
fite to be attended. Which yet, in rd they reſult not fo direct! 
from the Matterat preſent in z1 not, therefore, here i 
upon them, And thus much for the Third General Mean. 


The Fourth 48. s. THE Contents of the Orgenical Parts of Vegetables, having 
Mean, 


been thus duly Examined: it will be requifiteto make the like Inquiry, 
into their Principles; or the Bodys, immediately concurrent and efſen- 
tial to their Being. And of theſe, we are to obſerve, Firſt;their Num- 
ber ; whether well reducible to five, ſex, ſever, or more, or fewer : and 
the Special Differences obſervable under any one General : fince there 
are many Bodies, of very difterent Natures, confounded under one 
Name. Next their Conjugation, which they are, that either un- 
der or over thoſe obſervable in animai, or other Bodies, are here joy- 
ned together in a Plant ; How far common to the Organical Parts 
of divers Plants; or to the ſeveral Organical Parts of one; or 
how far different in them. Sothe predominant Principle of the Paren- 
chymous Parts of a Plant, that it is an Acid, ſeems evident, From the 
general Nature of Fruits ; and of Corn ; and moſt Parenchymous Roots, 
which are cither Spirituous, or Sower, or by Digeſtion, do ecafily be- 
come ſuch. Likewiſe their Proportions ; which ſtand in the greateſt, 
whichin the leaſt, or in the meaner @uantities, and in what = 
both in divers Vegetables, and in the ſeveral Orgaxical Parts of one. 


And then the Concentration and Union of them altogether ; as to the de- 


grees 
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of their Cloſeneſs or Laxity; or the manner of their Implicationand 

Coberency 3 oras to their Location, one being mBre Central, another 
more and over the reſt; or otherwiſe different. To 
examine theſe Principles, by their Colour, Taſte, Smell, Confiftence, Fix- 
edneff, Volatility, Weight, Figures, or other Accident;, And to theſe 

u to go through the formentioned Ways of Experiment x, as 
on, Calcination, Deftillation, Fc.” as of them may appear a 
icable hereunto, So the Eſſential Salt of ornewood, which may 
obtained from the Lixivial 3 1s Birter, tranſparent, and commonly, of 
a Cylindrick figure : whereas that which is obtained by CoS#ion, or from 
the Extred, is #aftlef, greyiſh, and almoſt Cabick: and that in the Ex- 
trat of the Green Leaves of Violets, appears in fine tranſparent Shoots, 
like fo many little Needles. And it is probable, That the Salrs of 
molt Kinds of Plants, whether Lixivial or Eflential ; and of theſe, whe- 
ther obtained by DecoZion, or otherwiſe, have either their Figure, or 
other ties, proper to themſelves, whereby they are all diſtinguiſh- 
ed one another. And laſtly, to make Experiment upon theſe 
Principles, mixing them with one another, or with other bodies, or 
otherwile. 

49. $. I know it will be difficult to make obſervations of this kind 
upon the Organical Parts of Plants, feverally. Yet I have thought of 
ſome Ways, whereby true and undeceivable ones may be made. And 
the better to illuſtrate what I mean, I ſhall give one or two Inſtances 
of Tryal to this purpoſe. For the making of which, and ſome others 
of the like nature, I conſidered, That upon the Anatomical Analyſir of 
all the Parts of a Plant, I had certainly found, (and ſhall hereafter 
ſhew) That in all Plarts, there are Two, and only Two Organical Parts 
Eſffentially diftin@, vis. The Pithy Part, and the Lignoxs Part, 'or ſuch 
others as are analogous to cither of Theſe. $o that, if we can think 
of any Plants, which will afford us cither of theſe two,though not 
feftly, yet in ſome good meaſure, fimple and unmixed: We may t 
ſee, by putting them to a Chymical, Teſt, what Principles and Properti« 
on of Principles, concur to ſhecife their Subſtantial Forms. 

50. $. To the Pithy Part, Starch, or pure Manchet is analogous, 
as having very little ofthe Lignons mixed with them. [I therefore or- 
dered i jj of Starch to be put into a Retort, and witha Receiver affix- 
&d, to be ſetin a Sard Furnace ; and that all it would yield, ſhould, 

be forced over ; which, belides what was evaporated at 
the Neck of the Receiver, was about t& j. of an acid and eager Ligzer, 
of a heavy and RC and ofa light Oy! 3 j. The Capat 
txum could not be reduced to Aſhes, by the ſtrongeſt heat which a 
naked fire L, = TR would ,ny td 

$1. o the Li Part, Hemp or is analogous, 
very little ofthe Pithy mixed with them. I cauſed therefore tb ij 
Flax to be put into a Retort, and manag'd as the Starch : onmm_—_ 
it yielded a Liquor, as I remember, ſomewhat like the former, 
about the ſame quantity 3 no Oyl which remained liquid, when cold 3 
but inſtead of that a Btyr, almoſt of the Confiſtence and Colour of 
the Ol of Mace ; and of this above F iij, or near fix times the quan- 
tity of the Oyl which was yielded by the Starch. The Capur Mortauw 
_ burned to a. white 4b, yielded ſome portion of 4 Zixioidl 

alt. 
| E g 
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52. $. From whence, I ſhall, at preſent, only make theſe two Re- 
marquesz Firſt, That — the chief portion, as to quantity, mn 
both theſe Bodys, (as 1n t Plants) is an Acid Liquor ; yet the lat- 
ter, yields alſo ſome of an Alkaly, which ghe other not. So that 
they arethe Lignous Parts of a Plant, generally, which yield the Alkalick 
Salt, or at leaſt in the greateſt Proportion, Secondly, That the $ul- 
phuriows or Oleows Principle, isalſo much more (TI in the Lig- 
ous Part, than in the P1thy. To theſe, the like Tryals upon other 
Plants, ſhould beadded ; and other ways, So, in regard the Soot of 
moſt Woods, yields a Volatile Alkaty ; it were fit to examine, Whe- 
ther the Soot which is made of the Pithy Parts and that, of the Lig- 
ous, afford the ſaid Alkaly, in equal qantity ; or whether, as is moſt 
likely, that of the Lignoxs doth afford it in, a far greater : and the 
like. 

53- $. Theproſecution of what is here propoſed, will be requiſite, 
To a fuller ———_ view, of the Modes of Vegetation, of the Senſi- 
ble Natures of Vegetables, and of their more Recluſe Faculties and Pox- 
ers. Firſt, of the Modes of Vegetation, For ſuppoſe we were ſpeak- 
ing of a Root ; from a due conlideration of the ies of any Or- 
ganical Part or Parts thereof; 'tis true, that the real and genuine Cau- 

ſes may be rendred, of divers other d ent Properties, as ſpoken 
nerally of the whole Root. But it will be asked again, What may 
the Canſes of thoſe firſ# and Independent ones > Which, if we will 
ſeek, we muſt do it by inquiring alſo, What arethe ems 44 of thoſe 
Organical Parts £ For it 15neceſlary, thatthe Principles whereof a Bo- 
dy doth conſiſt, ſhould be, ifnot all of them the a&ive, yet the cape- 
citating Cauſes, or ſuch as are called Cauſe = quibus non, of its becom- 
ing and being, in all reſpetts, both as to Swbſtance and Accidents, what 
it is: otherwiſe, their Exiſtence, in that Body, were altogether ſu- 
perfluous ; fince it might have been without them : which if ſo, it 
might then have been made of any other; there being no neceſſity of 
putting any difference , if neither thoſe, whereof it is made,are thought 
neceſſary to its Being, Wherefore if we will allow a Body, and fo the Or- 
ganical Parts of a Vegetable tohave Principles, we muſt allow theſe Prin- 
ciples their neceſlary Uſe; and that the Shapes or other Propertiesof the 
ſaid Parts, are as much dependant upon the Nature of Theſe ; as is the 
Roundneſs of a Drop of Ink, upon the Fluidity of Water, ingredient 
tO It, 

54. S. Again, the Principles of the Organical Parts being known, 
we may from thence obtain a further knowledge of the Mens, and 
Canſation or Original of their Contents ;, ſince theſe Contents are not on- 
ly included in the ſaid Organical Parts, but alſo Created by them :and 
muſt needs be ſo, whether we will ſuppoſe the Principles of theſe Con- 
tents to be pra-exiſtent to their reception thereinto, or not. For, if 
not prx-exiltent, what can be clearer, than that the faid Parts give 

them their Exiſtence > And if prz-exiſtent, yet in regard they are di- 
inguiſhed, and ſuch only of them admitted in ſuch fort into an Orge- 
ical Part, iy es rp as are apt to combine and mix t 


ther in ſuch a Forz,and ſo to conſtitute ſuch a Liquor; it is as clear,that 
the Exiſtence, if not of thoſe Principles, yet of that Liquor, is depen- 
dent on the ſaid Part. 
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$5. s. And if by means of the ſaid Organical Parts, it is, that their 
Contexts become ſuch and ſuch peculiar Mixtwres ; it is hence alſo mani- 
feſt, That, by the ſame means, they are of fach diſtint Faculties and 
Powers : Becauſe the Faculty or Power of a Body, lieth not in any of 
its Principles apart 3 but is a Reſultance from them all ; or from their 
being, io ſuch iar ſort and manner, United and Combined t 
ther. So the- Principles of the Purgative Parts of a Root, as of 
barb, although we ſhould ſuppoſe them to be exiſtent in the ſurround- 
ing Earth, yet we cannot ſay, That thet Earth, or the Principles there- 
in contained, are Purgative ; but only that they are ſuch, as by being 
combined together, in ſuch a peculiar way, may become ſo. So the (e- 
veral parts of a Clock, although they are and mult be all pra-exiſtent 
to it, and it is their Form, by which ——_ they are; yet is it 
the ſetting together of fuch Parts, and in fuch a way only, that makes 
neGlk And fince we fee that the Afixtwre of two Bodies of two 
different Swalities, as of Two Colowrs, will produce a Third Colowr, 
differing from them both ; as Blue and Red, do a Murrey : Why ſhould 
not Two or More Bodies of different Natwres, be ſo combined to- Ee 
gether, as to produce a Third Natwre? Or wherefore may not that be 
allowed to be performed by Natzre, which by Artificial — 
of Medicines, or other Bodies, is and oftentimes effected ? I 
give but one Inſtance 3 Water, Greaſe, and an Alcatizate Salt, may be s 
calily ſo ordered as to be inveſted with new Qwa'itiesr, Natwre, and 
Powers ; the Salt, to loſe its extreme fiery Pu Taſte ; the Tabow,its 
Smell, and being before unſociable with the Water, to mingle there- 
with : neither Talow, Salt, nor Water alone, will fetch out a (pot of 
Greaſe; but all united cafily do it : the fame Three Bodys u are, 
in ſome Caſcs, as in the Jaxndies, no ill Medicine ; any of which, gi- 
ven alone, may rather prove prejudicial, than a cure: and all this done, 
ny by duly boiling them together into one Body, which we call 


ope. 

56. $. Whence again, if it be ſuch an Union, and Proportion, of 
ſuch a Sort of Principles, which produceth ſuch a Faculty ; and that 
we may, by any means, come to — what theſe are 3 we may, poſit- 
bly, alſo attain to the knowledge of ſuch Rales, whereby any kind of 
Faculty may be made ; as to nd ſuch Bodies, which are neither 
Purgative nor Vomitory, ſo together, as to be Inveſted with thoſe F- 
culties. And ifto Make them, then uently, to Mend, Exalt, 
Strengthen, and Enoble them, with greater caſe and certainty. And thus 
much for the Fourth General Mean. 

57. $. HITHERTO, We have confidered the Materials of a Ve- The Fiftti 
getable, only as Ingredient to it : there yet remains a Fifth Story to be General 
aſcended ; which 1, to confider theſe Materials as they are derived Mean. 
from abroad : or as, after they are received and naturalized, they may, 
with others yet abroad, have any kind of correſpondence. And theſe 
are Foxr in general, ſcil. Earth, Water, Aer, and Swn; all which, in 
that they contribute ſo univerſally to Vegetation, and to whatſoever is 
contained in a Vegetable, it is therefore requiſite, that of Theſe likewiſe, 
Particular Obſervation ſhould be made. 

58. $. And Firſt, of the Ezrth, and of all Solid Receptacles of 
Plants, Where we are to confider their ſeveral Kinds; as Mellow, 
Sandy, Clayic, Chalky, and others, Their Ingredients ; as Rank and 
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Mellow Earth, with Sand, or with Clay ; or Sand with Clay; or alto- 
gether ; and in what Proportions. The Principles whereinto any one 
of theſe Ingredients, ſeparated from the reſt, and put to the Telt of 
Diſtillation, Uſtion, Calcination, or other, either alone, or by mix- 
ture with other Bodies, may be Reſolved. And by their @nalities, as 
Coloxr, Smell, Taſte, &c. both Ingredients and _ to be exami- 
ned. To make tryal of the (growth of Plants, in all kinds of ſcmple 
Soils ;, either Earthy or Mineral, as Clay, Marl, Oker, Fullers Earth, 
Bole Armeniac, Vitriol, Allum, &c. or Vegetable, as Rotten Wood, 
Brans, Starch, or Flower, &&c. or Animal, as Dungs, pounded Fleſh, 
dried and powdered Blood, and the like ; that it may appear, how far 
any of theſe may contribute to the growth of a Plant ; or to one,above 
another. 

59. $. Next of the Water, and of all Liquid Receptacles. Where 
the ſeveral kinds of Water, from Wells, Springs, Rain, and Rivers are, 
by their Qualities and Facultics, to be examined ; as theſe, and by 
theſe, their Principles, either in their Natural State, or upon Digeſti- 
on, or otherwiſe, may be obſervable : ſince Common Water it ſelf, is 
undoubtedly compounded of ſeveral Principles ; the fimplicity there- 
of, not being argued, fiom its Clearneſs and Tranſparency; for a Solu- 
tion of Alum, though it containeth a conſiderable quantity of Ezrth, 
is yet very Clear : nor from its ſeeming to have neither Sel nor Taſte ; 
for Water-drixkers will tell you of the varieties of both in different 
Waters. Beſides, if theſe @walities ſhould be accounted rather Phan- 
fie, than Senſe ; the difference of Waters is yet more manifeſt, from 
their different Effefts, obſerved by Cooks, dreſſet, Brewers, and 
others, that have occaſion to uſe them : for not to mix with Sope,with- 
out curdling ; not to boil Meat tender, or without colouring it red; 
and the like, are the vices of ſome Waters, not of others, which yet 
would ſeem, in Colour, Taſte,and Smell, to be the ſame. Tryal ſhould 
alſo be made of the growth of Plants in all kinds of Liquid Recepta- 
cles, as Common Water, Snow Water, Sea Water, Orine, Milk , Whey, 
Wine, Oyl, Ink, &c. Or any of thefe, with a ſolution of Salt, Nitre, 
Sal prunelle, Sope, or other body. And hereby to obſerve what fol- 
lows, either in the Liquor, or in the Plant it ſelf ; as if any fixed Body, 
being weighed before its diſſolution in Water ; and if the Plant,fet herein, 

roweth ; the Water,being then evaporated; whether the quantity of that 

ifſolved body,continue the ſame,or is leſſened. So, whether any Vegetable 
will become Opiate,by growing a conliderable time in a plain Solution or 
Water-tinQure of Opixm ; and the like. Which Experiments,what event 
ſoever they have, yet at leaſt, for our further inſtruftion in the Natwre 
of Vegetation, may be of uſe. 

60. $. Next of Aer, where it will be requiſite to inquire, what ſort 
of Bodics may be herein contained : It being probable, from the variety 
of Meteors formed herein; and of Vapours and Exhalations continually 
advanced hereinto; that ſome or other ofthem, may bear an Analogy, 
to all Volatile Bodys, whether Animal Vegetable, or Mineral. The flou- 
riſhings alſo of Frozen Dew z and the Green Colour, which the Aer 
gives the Ground or Water, when, for ſome time expoſed to it ; and 
other effeCts ; ſeem to argue, thatit is Impregnated with Vegetable Prin- 
ciples.. To conſ(ideralſo the peculiar Nature of that Body, which is (trit- 
ly called, Aer, And of that true Aerial Salt, which to me, ſeemeth pro- 
bable, 


Philoſophical Hiftory of Plants. 


bable, that it is diſſolved in the A<ther,as other Salts are in Water, or ith 
the Vaporousparts of the Aer. As alſo to try, what different Effedts, a 
diverſity of Aer may have upon a Vegetable ; as by ſetting a Plant,or Seed, 
either exceeding Low, as at the bottom of a deep Well ; or exceeding 
High, as on the top ofa Steeple. Or elſe by expoling ſome Soil to the 
Aer, which is aſſuredly free from any Seed, and fo, as no Seed can light 
upon it 3 and to obſerve, whether the Aer hath a power of producing 
a Vegetable therein, or not : and the hike. 

61. $. Laſtly of the 8»; as to which, it may be conſidered, What 
Influence it may have upon the Plazxt,jt ſelf 3 upon the Soil; Or upon 
the Aer. Whether that Influence is any thing elſe belides Heat : or may 
differ from that of a Fire, otherwiſe, than by being Temperate, and 
more Equal. That it doth, ſeems evident from an Experiment ſometime 
fince given us, in one of the Pariſian Fournals des Seavans,and which I 
ms think very applicable ro our preſent purpoſe. If you hold a 
Concave at a due diſtance, againſt a Fire, it will colleft and caſtthe Heat 
into a burning Focws : but if you put a peice of plain Glaſs between 
them, the Glaſs will ſcatter the Heat, and deſtroy the Focas. Whereas 
the Sun-Beams, being gathered in like manner, will paſs through the in- 
terpoſed Glaſs, and maintain their Focw. Asfor That, of the ColleQi- 
on of the Sun-beams, by the help of Glaſſes, in the form of a ery, 
orof F lowers, and ſuch like, Idefire to ſuſpend my thoughts of them, 
till Ice them. I will only fay thus much further at preſent, That I do 
not underſtand why the S»» ſhould not have ſome Influence upon Bo- 
dies, beſides by Heat, ifit may be granted, That the Moor hath ; for 
which, it ſhould ſeem, there are ſome good Arguments. 

62. s. WE HAVE thus far examined the Principles neceſlary to 
Vegetation. The Queſtion may be put once more, In what manner are 
theſe Principles fo adapted, as to become capable of being aſſembled to- 
gether, in ſuch a Number, Conjugation, Proportion, and Union, as to 
make a Vegetable Body For the comprehention whereof, we muſt alſo 
know, What are the Principles of theſe Principles. Which, although they 
he inſo great anabyfs of yer yer, I think, I have ſome reaſon to be- 
lieve, that they are not altogether undiſcoverable. How far they may 
be ſo, I am fo far from Determining, that 1 ſhall not now Conjecture. 


63. $. THIS isthe Deſign, and theſe the Means I propoſe in order 
thereunto. To which, I ſuppoſe, they may all appear to be neceſlary. 
For what we obtain of Nature, we muſt not do it by commanding,but 
by courting of Her. Thoſe that woo Her, may poſſibly have her for 
their Wife 3 but She is not ſo common, as to proſtitute her ſclf to the 
beſt behaved Wit, which only pradtiſeth upon it ſelf, and is not appli- 
ed toher, I mean, that where ever Men will go beyond Phanfie and 
Imagination, depending upon the Condutt of Divine Wiſdowr,they mult 
Labour, Hope and P ere. And as the Means propounded, are all 
neceſſary, ſo they may, in ſome meaſure, prove effe&tual. How far, 1 
promiſe not z the Way is long and dark : and as Travellers ſometimes 
amongſt Mountains, by gaining the top of one, are fo far from their 
Journeys end ; that they only come to ſee another lies before them : 
ſo the Way of Natzre, is ſo impervious, and, as I may fay, down Hill 
and up Hill, that how far foever we go, yet the ſurmounting of one 
difhculty, is wont (till ro give us the Fw of another, We may 
there- 
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therefore believe,our attainments will be imperfeR, after we have done 
all : but becauſe we cannot attain toall,that therefore we ſhould endea- 
vour after nothing 3 is an Inference, which looks ſo much awry from 
the Prattical Senſe of Men,that it ought not to be anfwered. Nor with 
better Reaſon, may we go about determining, what may be done. The 


teſt Deſigns that any Men undertake, are of the eſt uncertain- 
2 otorkels Sacceb: which if they appear to be of good Imporr, 
chough we know not how far they are attainable, we are to propound 

ear, \n the utmoſt uſe whereof only, we can be able to judge : 
A War is not to be quitted, for the hazards which attend it ; nor the 
Conncils of Princes broken up, becauſe thoſe that fit at them, have not 
the Spirit of Prophecy, as well as of Wiſdom, To conclude, If but 
little ſhould be etfe&ted, yet to delign more, can do us no harm : For 
although a Man ſhall never be able to hit Stars by ſhooting at them; 
yet he ſhall come much nearer to them, than another that throws at 
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MT LORD, 


Md Hope your pardon,it while you arc holding 
That beſt of Books in one Hand, I here 
& preſent ſome Pages of that of Nature in- 

ro your other : Eſpecially fince Yowr Lord- 
ſhip knowerh very well, how cxcellent a 
Commentary This is on the Former, by 
which, in part, G 0D reads the World his own Defin- 
tion, and | ne Duty to him. 

Bur if this Addreſs, my Lord, may be thought con- 
gruous, 'tis yet more juſt; and that I ſhould let 7owr 
Lord/bip, and others know, how rhuch, and how defer- 
vedly , I reſent 7owr extraordinary Favours. Particularly, 
that you were pleaſed, fo far to animate my Endeavyours, 
rowards the Publiſhing the following Obſervations. Ma- 


F 2 ny 
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ny whereof, and moſt belonging to the Firſt Chapter, 
having now lain dormant, near ſeven years; and mi 

- fhill, perhaps, have ſo continued, had not Tour Lordſbips 
Eye, at length, created Light upon them. In doing 
which, Tox have given one, amongſt thoſe many Tokens, 
of as well 7owr readineſs to promote Learning and Know- 
ledge by the hands of others ; as Jour high Abilitics ro do 
it by 7owr Own: Both which, arc ſo manifeſt in 7owr 
Lordſhip, that, like the firſt Principles of Mathematical 
Science, they are not ſo much to be aſſerted, becauſe 
known and grantcd by all. 

The Conſideration whercof, my Lord, may make mc 
not only 7x/t, in owning of your Favours ; but alſo moſt 
Ambitious of your Patronage: Which yet, to beſpeak, I 
muſt confeſs, I cannot w Nat that I think, what is 
Good and Valuable, is always its own belt Advocate : for 
I know, that the Cenſurcs of Mcn, arc huniorous, and va- 
riable ; and that one Age, muſt have leave to frown on 
thoſe Books, which anather, will do nothing leſs than kiſs 
and embrace. Burt, chiefly, for this Reaſon, Leſt I ſhould 
ſo much as ſcem defixous, of 7awr Lord/bips Solliciting 
my Caufe, as to all I have ſaid. For as it 1s your Glory, 
that you like not ſo to ſhine, as-to put out the leaſt Sear ; ſo 
were it to 7our Diſhonour, to borrow 7owr Name, to 1l- 
lJuſtrace the Spots, though of the moſt conſpicuous. I am, 


My Lord, 
Your Lordſbips 
Moſt Obliged, 
And 
Moſt Humble Servant 
NEHEMJAH GREW. 


Coventry, 
June 10. 1671, 


THE 


THE 


CONTENTS. 


CHAP 1 
Of the 5 eed in its State of Vegetation, 


H E Method propounded, $.1. The Garden-Bean, difſeTed, 3. 
| The two yay + —_ 4. The —_— in the outer 
Coat, 4, 6. generally obſervable of the Covers of the Seed, 
7. The Organicel Parts of the Seed, 8. The Main Bags nor 

Radicle in the Bean, 11. In other Seeds, 12. The Plume, 13, 14. The 
Similary Parts, 15. The Cuticle, 16, 17. The Parenchyma, 18, 19, 
20. Inner Body, 21, to 29. No ſolid Account yet given, of Ve- 
getation, 430. The Coats how in common ſubſervient to > Vegetation 
of the Seed, 31. The Foramen, of what uſe herein, 32. The uſe of the 
lancer Coat, 33. Of the Curicle, 34. the Parenchyma, 35. Of 
the Seminal Root, 36. How the Radicle firſt becomes « Root, 37. 
By what means, the Plame all this while mm 33. How after the 
Root the Plume vegetates, 29. How the Lobes, 40. But not in of 
Seeds, 41. That they do in moſt, demonſtrated, 42, 43, 44. What hence 
reſolvable, 45. The uſe of the Ditſhmilar Leaves, 46, ts the end. 


CHAP. IL 


Of the Root. 


His alſo to be Diſſeded, $. 1. TheSkin hereof, its Original, 2. 

4 The —_ its —_— of _ 4. Pores, 5. 
roportions, 6. Ignous , Hs Original, 7, Texture, 8. Pro- 
portions, 9. The lnſertment, its Ori, inal, to. Porer, 11, Number and 
Size, 12, A fuller deſcription brreof, with that of the Oſculations of the 
Lignous Body, 13, 14, 15. The Pith, its original ſometimes from the 
Seed, 16. Sometimes from the Barque, 17. Its Pores, 18, 19. Pro- 
portions, 20. Fibres of the Lignous Body therein, 21. The Pith of 
thoſe Fibres, 22, How the Root grows, and the uſe of the Skin, Cor- 
tical 


The Contents. 


tical and Lignous Body thereto, 23. How it groweth in length, 24. 
By what means it deſcends, 25. How it grows in breadth, 26. And 
the Pith, how thus ſhamed, 27. The uſe of the Pith, 27. Of the Inſert- 
ment, 28. The joynt ſervice of all the Parts, 29, 30, 31. 


CHAP. IIL 
of the Trunk, 


HE Coardture, s$. 1. The Skin, its original, 2. The original of 
| the Cortical Body, 3. =— Lignous, 4. Of the Inſertment 
and Pith, 5. The Latitudinal Shooting of the Lignous Body, wherein 
obſervable, 6, 7. The Pores of the Lignous Body, where and how moſt 
remarkable, 8. A leſſer ſort of Pores, 9, A third ſort only viſible through 
a Micro . Obſerved in Wood or Charcoal, 10. Oblerved in the 
Fibres of the Trunks of Herbs, 11. The [nſertions, where more viſible, 
12,13. eng re the L Body, 14. The ſmaller Inſerti- 
ons, only viſible t ough « Mi , I5. NoValves in a Plant, 16. 


The Raxks of the Pores of the Inſertions, 17. The Pores of the Pith, 18 
19, 20. How the Trunk aſcends, 21. The di ſition of its Parts con- 


ſequent to that Aſcent, 27. "a? to the different Nature of the Sap, 


23. The effeds of the ſaid Differences, 24, to 28. Which way, and 
how the Sap aſcends, 29, 10 the end. 


The « Appendix. 


Of Trunk- Roots and Claſpers. 


Trunk-Roots of two kinds, 5. 1, 2. Claſpers of one kind, 2. 
The Uſes of both, 4, to the end. 


w_ 


The Contents. 


CHAP. IV. 
Df the Bud, Branch, and Leaf. 


HE Parts of the Germen and Branch the ſame with thoſe of the 
Trunk, $. 1, . 7he aranner of their growth, 3. How 

ed, 4. And the wſe of Knotr, 5. How ſicurd 6, The — Leaf, 

7. The Potions of the Fibres f the Stalks of Leaves, 8, For what 

Oſes,g, 10. The wiſible cauſe of the different circumference of Leaves, 11. And 

their bring flat, 1%. And filamentous, 13. Foulds of Leaves their 

wds and Oſe, 14,15, 16. The ProteGions of Leaves, 17. Theuſe 
of the Leaf, 18, to the end. 


T he Appendix. 
Of Thorns, Hairs and Globulets. 
Thorns of two Kinds; the Lignous, 5. 1. The Cortical, 2. Arn ar- 


gument of the Magnetick Deſcent of the Cortical Body, 3, Hairs o 
divers Kinds, 4, 5. Their Uſe, 6. Globulets of two Kinds, 7,8. ſ 


GHAPL VF: 


Of the Flower. 


Tr three Parts, $.1. The Impalement, of divers kinds, 2. Their 
aſe, 3, 4 TheFoliation, its nature, 5. Foulds, 6. ProteGions, 7. 
ns, 8, 9. Globulets, 10. Its Ofe, 11, 12. The Attire of two 

kinds. The _ 7 the firit, 13, 14, 15, 16. Of the other, 17; 
18,19, 20, 21. Their uſe, 22, to the end. 


CHAP. VL 


Of the Fruit. 
1 Vital Parts of all, the ſame, $. 1. The Number, Deſcription, 
Plu 


and Original of the Parts of an Apple, 2. Of « Pear, 3, 4 Of « 
m, 5,6,7. Of « Nut, 8. Of « Berry, 9. The uſe of the Fruit, to, 
to the end. 


CHAP. 


The Contents. 


CHAP. VIL 


Of the Seed in its State of Generation. 


Hat here further obſerved, not in the Firſt Chapter, $. x. The 
Caſe, its Figures, 2. The outer Coat, its Figures, 3. Variow 
Surface, 4. And Mucilages, 5, The nature of the outer Coat, 6. Its 
| 5, 7. Next to which the Radicle uſh om 8. The Origi- 
mal of the Outer Coat, 9. The Original of the , 10. Its Natwre, 
T1, 12. The Eſſential Parts of a Plant, 13, 14. The Secondine, 15. 
The Colliquamentum herein, 16, The Navel Fibres, 17. In the Gene- 
ration of the Seed, the Sap firſt P_- in the Seed-Branch, 18, 19. 
Next in the inner Coat, 20. With the help os Onter, 21,22. Theuſe 
of the Secondine, 23, Of the Rammlets of the Seed-Branch, 24. Of their 
Inoſculation, 25. How the Colliquamentum becometh a P yma, 
26, tothe end. 


THE 


ANATOMY 
PLANTS 


BEGUN. 


With a General Account of Vegetation, 


Founded thereupon. 


CHAP. L 


Of the Seed in its State of Vegetation. 


EING to ſpeak of Plants x, and, as far as Inſpetti- 
_ and conſequent Reaſon, may conduQ, to en- 
ire into the viſible Conftitutions,and Uſes of their 
Parts : 1 chooſe that Method, which,to the 
CR—_ may fait with what we have to 
that 1s,the Method of Nature her cal 
in her continued Series of Yegetations ; p 
. to the formation of the Root, Trunk, Brenc 
rait, , and laſt of all, of the Seed alſo tobe ſown again ; 
, particularly ſpeak of. 
2. Eſſential Conſtitution; of the ſaid Partrare in all Plants the 
: Obſervation, ſome are more convenient; in which I ſhall 
iefly inſtance. And firſt of all, for the Seed, we chooſe the great Gare 


an, 
G 3- $ 


— 


3. $. 
> proc, ax Sparl, a fy bog 
= > $4 Þ two or three &< 
Tab. PLL LISTS tin Tab-1. When" ti dry 
©'5:. et, that the | inſtruſed, 
+ the itiner | 
as to ſcerts 


4. $. The Inner Coat, in its Natural State, is every where twice, 
and in ſome places, thrice as thick, as the Outer. Next to the Radi- 
cle, which I ſhall preſently deſcribe, it is fix or ſeven times thicker ; 
and encompaſles the Radjele round about, as in the ſame Figure ap- 


5. $«. At the thicket end of the Bear, in the outer Coef, a very 
ſmall Foramer preſents it ſelf, even to the bare Eye. In Diſſetion 
'tis found to terminate againſt the point of that- Part which I call 
the Radicle. It is of that capacity, as to admit a ſmall YVirginal Wyer ; 
and is moſt of all icugus ina green Bear. Eſpecially, if a hetle 

iS the breaking off of the Stall; bur deiqnodly tor. 
fi ade, or by t the Stalk ; but " 
ed, for the uſcs wo mentioned. It may be xe. owes 
the great Garden-Bear, but likewiſe in the other kinds ; in the French- 
Bean very plainly z in Peaſe, Lupines, Vetches, Lentiles, and other 
= 'tis alſo found 3 and in many Seeds not reckoned of this kind- 

, asin that of Fenugreck , Medica Tornata, Goats-Rue, andothers : 
In many of which, 'tis 6 wy ſmall, as ſcarcely, without the help of 
Glaſſes to be diſcovered ; in ſome, not without cutting off part 
of the Seed, which otherwiſe would intercept the fight hereof. 

6. $. That this Foramen is truly permeable, even in old Serting- 
Beass, and the other Seeds above named, appears upon their being 
ſoaked for ſome time in Water. For then, taking them our, and cruſh- 
ing them alittle, many ſmall bubles will alternately ariſe and break up- 
ON it, 

7. $s. Ofall Seeds which have thick or hard Covers, it is alſo ob- 
ſervable, That they have the ſame likewiſe Perforated, as above ſaid, 
or in ſome other manner. And accordingly, although the Coats of ſuch 
Seeds as are lodg'd in Shells or Stones, being thin, are not viſibly per- 
forated ; yet the Stones and Shells themſelves always are; as in Chap. 7. 
ſhall be fra how. To which Chepter, what is farther obſervable, ci- 
= as to the nature-and number of the Covers of the Seed, I alſo 

r. 
8. $. The Coats of the Bean being (ſtripp'd off, the proper Seed 
ſhews it ſelf The parts whereof it is compoſed, are three 3 ſc, the 
Mzin Body, and two more,  _— to it 3 which we may call, the 
Three Organical Parts of the Bear. 
9. $. The Main Body is not one entire piece, but always divided, 
wiſe, into two halves or Lobes, which are both j Ganges 
at s of the Bear. Theſe Lober in dry Been, are but ly 
Tebite f12.3+ Tay —q— but in young ones, eſpecially boil'd, they calily 


Tab.i. f.2; 


Tab.l. fit--3 


IO. $. 
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n— — — « 


Io. s. Some very few Seed: are divided, not into two Lobes, but | 

into more 3 asthat of Creſſes into Six. And ſome ate not at all divi- 74% 1+ /- 4: 
ded, but entire; as the Grains of Corn, Excepting which few,all other /- 5: 
Seeds, eventhe ſmalleſt, are divided, like as the Bear, into juſt two 
Lobes, Whereof, though in moſt Seeds, becauſe of their minuteneſs, 
we cannot by diſſetion be inform'd 3 yet otherwiſe, we eafily may, 
as in this Chapter ſhall be ſeen. 

11. h$. At the Baſs ofthe Bean, the two other Organical Parts 
ſtand appendent ; by mediation whereof,the two Lobes meet and join 
together, The greater of theſe two Parts ſtands without the two 

, and upon diveſting the Bear of its Coats, is immediately vitible. 
'Tis of a white colour, and more gloſſie than the Main Body, eſpeci- _ Fe f. 2. 
ally when the Beer is young. In the Bear, and many other Seeds, 'tis © 37 
fituated ſomewhat above the thicker end, as you hold the Bear in its 
moſt proper re for growth. In Oak Kernels, which we call 4- 
corns, Apple-K ernels, ds, and many other Seeds, it ſtands pro- 7,h.1,4.6--c 
minent juſt from the end z the Baſfs and the Erd being in theſe the 
ſame, but in the Bear divers. 

12. $. This Part is found not only in the Bear, and the Seeds 
above mentioned ; but in all others : being that, which upon the Ve- 
getation ofthe Seed, becomes the Root of the Plant 5 which therefore 
may be called the Radicle : by which, I mean the Materials, abating 
the Formality, ofa Root. In Corn, it is that Part, which Malfters,u 
on its ſhooting forth, call the Come. *Tis not calc to be obſerved , fa- 
ving in ſome few Seeds, amongſt which, that of the Bear is the mot 
fair and ample of all I have ſeen. But that of ſome other Seeds, 1s, in 


prn—_ greater z as of Fenvgreek , which is full as big as one of Tab.1.f.7—c 
us Lobes, 


13. $. The leſſer of the two faid Appendents lies occult beeween 
the two Lobes of the Bear, by ſeparation whereof only it isto be ſeen. _ 
'Tis enclos'd intwo ſmall Cavities, form'd in the Lobes for its reception. Tabtef 3 
Its colour comes near to that of the Radicle ; and it is founded upon the 
on thereof, having a quite contrary produQion, ſc. {towards the Cone 
the Bear ; as being that very Part, which, in proceſs, becomes the 
Body or Trunk of the Plant. In Corn, it is that Part, which after the 
Radicle is (prouted forth, or come, (hoots towards the ſmaller end of 
the Grain; and by many Maliters, is called the Acroſpire. 
14. $, This Part is not, like the Radicle, an entire Body, but di- 
vided, at its looſe end, into divers pieces, all very cloſely couched to- 
her, as Feathers in a Bunch; for which reaſon it may be called the 
lume. They are fo cloſe, that only two or three of the outmoſt are 
at firſt ſeen : but upon a nice andcurious ſeparation oftheſe, the more 
interiour ſtill may be diſcovered. In the Bear, this may be done: but 
in very few other Seeds; becauſe of the extreme ſmallneſs of the Plume. 
Now as the Plume is that Part which becomes the Trunk of the Plant, 
ſo theſe pieces are ſo many true, and already formed, though not dif- 
play'd Leaves, intended for the faid Trarnk , and foulded up in the fame 
plicature, wherein upon the ſprouting of the Bear, they afterwards ap- 
pear. Ina French Bean, and eſpecially inthe larger white Kind, or m 
the great Indian Phaſeolw, the two outmolt are _ fair and 
In the great Garden-Bean two extraordinary ſmall Plames often, it not 
always, ſtand one on cither fide the = one now deſcrib'd : From 
2 which, 
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which, in that they differ in nothing ſave in their ſize, I therefore on- 
ly here juſt take notice of them. And theſe three Parts, /c. the Main 

ly, the Radicle, and the Plume, are concurrent to the making up of 
a Seed ; and no more than theſe 

I5- $. Having thus taken a view of the Organical Parts of the 

Bean, and other Seeds; let us next examine the Similary, ſe. thoſe 
whereof the Orgarical are compos'd: a diſtinct obſervation of which, 
for aclear underſtanding ofthe Vegetation of the Seed, and of the whole 
Plat ariſing thence is requiſite : To obtain which, we muſt proceed 
in our Anatomy. 
16. s. DiſſeQinga Beas then, the firſt Part occurring is its Cuticle, 
The Eye and firſt Thoughts, ſuggeſt it to be only a more denſe and 
glolly Superficiesz but better enquiry diſcovers it a real Caticle, 'Tis 
fs) cuniltely thin, and for the molt part, ſo firmly continuous with 
the Body of the Bear, that it cannot, except in ſome ſmall Rag, be di- 
ſtiatly , which, by carrying your Knife aflant into the Bear, and 
then ve tly bearing upward what you have cut, will ſeparate,and 
ſhew it ſelf tranſparent. This Cxticle is not only ſpread uponthe Con- 
vex of the Lobes, but alſo on their Flats , where they are contiguous, 
extending it ſelf likewiſe upon both the Radicle and Plume,and fo over 
the whole Bean. 

17. $. This Part, though it be fo far common with the Coats of 
the Been, as to be like thoſe, an Integument ; yet are we in a quite dif- 
ferent Notion to conceive of it : For whereas the Coats, upon ſetting 
the Bear, do only adminiſter the Sap, and, as being ſuperſeded from 
their Office, then die ; as ſhall be ſeen : this, on the contrary, with the 
Organical Parts of the Bean, is nouriſhed, augmented, and by a real Vege- 
tation co-extended. | 

18. $, Nexttothe Cuticle, we come to the Parenchyma it ſelf; 
the Part throughout which the Inner Body, whereof we (ball ſpeak anon, 
is diſſeminated ; for which reaſon I call it the Parenchywa. Not that 
we are ſo meanly to conceiveof it, as if (according to the ſtrifter ſenſe 
of that word, ) it were a meer concreted Juyce. For it s a Body 
very curiouſly organiz'd, conſiſting of an infinite number of extreme 
ſmall Bladders ; as in Tab. 1. is apparent. The Surface hereof is ſome- 
what denſe, but inwardly, 'tis of a laxer Contexture. If you view it 
in a Microſcope, or witha very good SpeFacle-Glaſs, it hath ſome (i- 
militude to the Pith, while ſappy in the Roots and Trunks of Plants ; 
and that for good reaſon, asin Ch. 2. ſhall be ſeen. This is beſt ſeen in 
green Beans, 

I9. $. This Part would ſeem by its colour to be peculiar to the 
Lobes of the Bean ; but as is the Cxticle, ſois this alſo, common both to 
the Radicle and Plume ;, that is, the Parenchywa or Pulp of the Bear, as 
to its eſſential ſubſtance, is the ſame in all three. The reaſon why the 
colour of the Plume, and eſpecially of the Kadicle, which are white, 
is ſo different from that of the Lobes, which are green, may chiefly de- 
pend upon their being more compatt and denſc, and thence their dif- 
ferent Tin&ures. And therefore the Lobes themſclves, which are green 
while the Bear is young; yet when it is o/d and dry, become whinſh 
too. And in many other Seeds, as Acorns, Almonds, the Kernels of Ap- 
ples, Plums, Nuts, &c. the Lobes, even fieſb and young, are pure white as 
the Radicle it (elf. 
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20. $. But although the Parenchyme be common, as is faid, to 
all the Orgenical Parts ;, yet in very differi jons. In the 
Plume, where it is proportionably leaſt, it h three Fiſths 
of the whole Plame ; in the Radiele, it maketh above five Sevenths of 
the whole Radicle 3 andin each Lobe, is fo far over-proportionate, as 
to make at leaſt nine Tenths of the whole Lobe. 
21. h$. By what hath been faid, that the Parenchywe or Pulpis not 
the only —— Part, beſides the Caticle, is imply'd : there be- 
ing another Body, of an eſſentially different ſubſtance, emboſom'd here- 
in - which may be found not only in the Radicle and Plume, but alſo 
inthe Leber ES, _ in the whole _ 
22. <$. This aver Body appears very plain conſpicuous in 
cutting the Radicle athwart, and fo ing by degrees towards Tab.r.F. 10, 
the Pheme, through both which it runneth in a large and ſtrait Tramk, 31, & 12. 
In the Lobes, being it is there in ſo very ſmall proportion, "tis difficult- 
ly ſeen, eſpecially towards their wy Yet if with a ſharp Knife 
you ſmoothly cut the Lobes of the athwart, divers ſmall Specks, 
of a different colour from that of the Parenchyme, ſtanding thereinall **** F13- 
along in a Line, may beobſerv'd; which Specks are the Terminations 
of the Branches of this Inner Body. 
23. $. For this Iuner body, as it is exiſtent in every Organical Part 
of the Bean x; fo it, with reſpet to cach ot a REES 
ſtributed. Ina rt of the Radicle "tis one entire Trank; to- 
wards the Baſis t 'tis divided into three main Branches ; the mid- Tab.t. f. 14- 
dlemoſt runneth dire&ly into the Plame ;, the other two on either fide 
it, after a little ſpace, paſs into the Loberz where the faid Branches 
dividing themſelves into other ſmaller ; and thoſe into more, and ſmal- 
ler again, are terminated towards the Verges of each Lobez in which 
manner the faid Iener Body being diſtributed it becomes in cach Lobe a 
true and perfect Root. 
24. $. Of this Seminal Root, as now we'll call it, from the Deſcri 
tion here given, it is further obſervable; That the two main Brarc 
es hereof; in which the ſeveral Ramifications in cach Lobe are all uni- 
ted, are not committed intothe Seminal Trunk of the Plume, nor yet 
ſtand at right angles with That and the Radicle, and fo with equal re- 
ſpet towards them both : but being produced through part of the P«- 
renchywa of the Radicle, are at laſt united therein to the main Truxk , 
and make acute Angles therewith: as may be ſeen in the fame. f.14. Tab.r. f. 14: 
25. $. This Seminal Root being (o tender, cannot be __ 
carnated, (as may the Veſſels in the Parts of an Anime!) by the moſt 
accurate Hand. Yet by diſſedtion begun and continu'd, as is above 
declared,its whole frame and diſtribution may be eafily obſerv'd. Again, 
if you take the Lobe of a Sear, and lengthwiſe pare off its Parenchyma 
hey Gagrom, and in extreme thin (lices, many Branches of the Seminal 
, (which by theother way of Diflehon were only noted by fo 
many Specks ) bothas they are fewer about the Baſis of the Bear, and 
more numerous towards its Verges, in ſome good diſtinftion and entire- 
nels will a » Forthis you muſt have new Beavs : or clſe ſoaked in 
Water, or for ſome time. 
26. $5. Asthe Inner Body is branched out in the Lobes, fo is it in 
the Plame : For if you cut the Plume athwart, and from the Baſs pro- 
ceed along the Body thereof, you'll therein find, firſt, one large Trank 
or 
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or Brench, and after four or five very ſmall Specks round about it, 
which are the terminations of ſo many leſſer Branches therewith di- 
ſtributed to the ſeveral parts of the Pluwe. The diſtribution of the 


Tab.1f. 11-< Tyner Body, as it is continuous throughout all the Orgenical Parts of 


the Bear, is repreſented, Tab.1.f:14. 

27. $. This Inner Body is, by diſſeQion, beſt obſervable in the 
Bean and great Lupine. Inother larger Pulſe it ſhews likewiſe ſome 
obſcure Marks of it ſelE But in no other Seeds,which I have obſerved, 
though of the greateſt ſize: as of s, Plums, Nuts, &c. is there any 


| clear appearance hereof, upon diſſeftion, ſaving in the Radicle and 


Plume ; the reaſon of which is partly from its being, in molt Seeds, 
ſo extraordinary little z partly from its Colour, which in moſt Seed, 
is the fame with that of E Parenchyma it (elf, and ſo not diſtinguiſha- 
ble from it. 

28. s. Yet ina Gonrd-seed, the whole Seminal Root, not only its 


Tab.t, f.15-c Main Branches, but alſo the Sub-diviſions and Inoſcnlations of the lefſler 
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of the Vege- 
— 
Seed. 


ones, are without any diſletion, upon the ſeparation of the Lobes, on 
their contiguous Flats immediately apparent. 

And as to the exiſtence of this Seminal Root, what Diſſection can- 
not attain, yet anocular inſpeQion in hundreds of other Seeds, even 
the ſmalleſt, will demonſtrate; as in this Chapter ſhall be ſeen how. 

29. Ss. In the mean time, let us only rake notice 5 That when we 
fay, every Plant hath its Root, we reckon ſhort, Forevery Plant hath 
really two, t not contemporary, yet ſucceſhive Roots 5 its Ori- 
ginal or Seminal-Root within the Lobes or Main Body of its Seed + and 
its Plant-Root, which the Radicle becometh in its growth : the Paren- 
chyma of the Seed, being in ſome reſemblance, that to the Serine! 
Root at firſt, which the Id is to the Plant-Root afterwards « and 
the Seminal Root being that to the Plant-Root, which the Plant- Root 
is to the Trunk, For our better underſtanding whereof, having taken 
a view of the ſeveral Parts of a Beaw, as far as Diſſeftion condutts ; 
we will next briefly ire into the Uſe of the ſaid Parts, and in 
what manner they Aon Fountain of Vegetation, and concurrent to the 
being of the future Plant. 

30. s. THE GENERAL Cauſe of the growth of a # ear, or other 
Seed, is Fermentation, That is, the Bean y_ the Mould, and a 
moderate acceſs of ſome moiſture, partly difimilar, and partly 
nerous, being made, a gentle Ferwemtation thence ariſcth. By which, 
the Bean (welling, and the Sap (till encreafing, and the Bean continu- 
ing ſtill ro ſwell, the work thus : as is the uſual way of cx- 
prenting But that there is ſimply a Fermventation, and fo a ſufficient 
upply of Sap is not enough : but that this Fermentation, and the Sp 
obecta \iomada, ſhould be under a various Government, by divers 
Parts thereto ſubſervient, is allo requiſite 3 and as the various prepa- 
ration of the Aliment in an Animal, equally neceſſary : the particular. 
= of the Work according whereto, we find none undertaking to 

eclare. 

31. $. Let us look upon a Bean then, as a piece of Work fo fram'd 
and ſer together, as to declare a Deſign for the produQtion of a Plant z 
which, upon its lying in ſome convenient Soil, is thus efftefted, Firſt 
of all, the Bean being enfoulded round in its Coats, the Sap wherewith 
it is fed, muſt of neceſſity paſs through theſe : By which means, it is 


are to Beer, or any other Ferwen- 


22. $. And as the Fermentation is 
the Veſſel ; fo have we the Forames in the 
That if there ſhould beneed of fome more 4 


35- $- 
Root, as t 


236. $ Pr pry ten duly prepared here, it next paſſeth into 
Government. 


37. $- The Sp being thus 


thence di 'd; and erther intothe Plume,or the Radiclk,cult forth» 
with iſuc- fince the Pluze is a 


on the Radicle 4 the 
8p therefore firſt to be di 


laſt 
in the Lobes of the Bean, "tis 


dependent 
diſpenced to this : which accordingly, 
is ever found to forth before the Plume: and ſometimes an i 
or two in length. Now becauſe tbe primitive courſe of the 8«p 
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the Radicle, is thus requiſite 3 therefore, by the frame of the Parts of 
the Bear is it alſo made neceſſary. The rwo main Branches of the Se- 
minal Root, being produced, as is before obſerved, not into the Pluae, 
but the Radicle. Now the Sap being brought as far as the Seminal 
Root, in either Lobe ; and according to the condutt thereof continu- 
fill 'to move : it muſt needs immediately iffue into the ſame Part, 
into the main Branches themſelves do; that is, into the Radicle. 
By which Sp, thus bringing the ſeveral Tin@ures of the Parts afore- 
ſaid with it, bei > þ it is no longer a meer Radicle, but is 
made alſo Seminal, and ſo becomes a Root. 
- 238. s. The Phan, all this while, lyes cloſe and ſtill. For the fake 
of which, chiefly it is, that the Bear and other Seeds are divided into 
Lobes, - viz. That it might be warmly and fafely lodged up between 
them, and fo ſecur'd from the Injuries fo tender a Part would ſuſtain 
from the Mould; whereto, had the Afuin Body been entire, it muſt, 
upon the cleaving of the Coats, have lay'n contiguous. 

39. $. But the Radicle being thus impregnated and ſhot into a 

Root ; "tis now time for the Plame torouze out of its Cloyſters, and 
matetoo: In order whereto, 'tis now fed from the Root, with 
udable and ſufficient Aliment, For as the Supplies and Motion of 
Sap were firſt made from the Lobes, towards the Root : fo the Root 
being well ſhot into the Mould, and now receiving a new and more 
jous Sap from thence 3 the motion hereof muſt needs be ſtronger, 
id by degrees proceed in acontrary courſe, ſc. from the Root to- 
ward the Plame : and, by the coutinuation of the Searinal Root, is di- 
realy conduRted thereinto 3 by which being fed, it gradually enlarges 
and diſplays it (elf. 

40. h$. The courſe of the Sap thus turned, it iflnes, I fay, in a 
dire&t Line from the Root into the Plume : but collaterally, into the 
Lobes alſo; ſe. by thoſe two aforeſaid Branches which are obliquely 
tranſmitted from the Radicle into cither Lobe, By which Branches the 
ſaid — disburſed back into all the Seminal Root, and from 
thence, likewiſe into the Parenchyma of the Lobes, they are both thus 
fed, and for ſome time augmenting themſelves, really grow : as in La- 
pines is evident. | 

41. h$. Yet is not this common to all Seeds. Some rot under- 

3 as Corn; being of a laxer and leſs Oleous Subſtance, differing 

in from moſt other Seeds; and being not divided into Lobes, bur 

one entire thick Body. And ſome, although they continue firm, and 
are divided into Lobes, yet riſe not ; as the great Carden Bean. In 
which, therefore, it is obſervable, That the two Main Branches of the 
Lobes, in ſon with that which runs into the Plume, arc but 
mean z and ſo inſufficient to the feeding and vegetation of the Lobez ; 
the Plame, on the contrary, growing fo luſty, as to mount up without 

42. $. Excepting a few of theſe TwoKinds, all other Seeds what- 
foever, (which I have obſerved) beſides that they continue firm ; 
_m_ Vegetation of the Plume, do mount alſo upwards,and advance 

the Ground together with it 3 asall Seeds which ſpringup with 
one or more Di{ſrailer Leaves: Theſe Diſſumilar Leaves, for the moſt 
part Two, which firſt ſpring up, and are of a different ſhape from thoſe 
that follow, being the very Lobes of the Seed,divided,cxpanded,and thus 
43- $- 
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43- $. The Impediments of our apprehenſion hereof are the Co- 
lour, Size and Shape of the Diſſamilar Leaves, Notwithſtanding, that 
they are nothing elſe but the Main Body of the Seed, how I came 
to conceive, and afterwards to know it, was thus. Firſt, 1 ob» 
ſerved in that the Diſſumilar Leaves, were never jagg'd, but 
even edg'd : And ſeeing the even verges of the Lober of the Seed here- 
to reſpondent, | was apt to think, that thoſe which were fo like,mighe 
prove the ſame. Next deſcending to particular Seeds, [ obſerved, firſt, 
of the Lapine 3 that, as to its Colour, advancing above the Ground, 
(as it uſeth todo) it wasalways changed into a perfelt Green. And 
why he rms} en 00 rn es of other Seeds ? 
That, as to its fize, it grew but little bigger than when firſtſer.Whence, 


as I diſcern'd (the Augmentation being bur little) we here had only 7.4. 2. f 1, 


the two Lober : So, (as ſome augmentation there was) I inferrd the 
like might be, and that, in farther degrees, in other Seeds. 

44- 5. Next of the Cacumber-Seed, That, as to its Colour, often 
appearing above ground,in its primitive white, from white it turns to 
n./ Ynas_T yellow to z the colour of a Lesf. Thar, 
as to its fize, though at its firſt ariſe, « 4 were little bi than 


upon 4s afterwards, as they chang'd their Colour, fo their di- Tab. 2. f. 2. 


poningen a three-four-five-fold amplitude above their 
primitive ſize. But whereas the Lobes of the Seed, are in proportion, 
narrow, ſhort and thick : how then come the Diſſamilar Leaves, to be 


ſo broad, or long, and thin? The Queſtion anſwers it ſelf: 
For the Dilſimilar Leever , for that very reaſon are fo thin, becauſe fo 
very or long; as we fee many things, how much they are ex- 


tended in length or breadth, ſo much they loſe in h, or 

more thin ; which is that which here befalls the now efftoliated Lobez. 
For being once diſ-impriſcned from their Coats,and the courſe ofthe. 
into them, now more and more encreaſed ; they muſt needs very 
derably amplific themſelves : and from the manner wherein the Sexri- 
nal Root is branched in them, that amplification cannot be in thick- 
neſs, but in length or breadth. In both which, in ſome Diſſimilar 
Leaves, 'tis very remarkable 3 eſpecially in length, as in thoſe of Let- 
tice, Thorn-A ok, and othersz whoſe Seeds, although very ſmall, yet 
the Lobes of thoſe Seeds growing up into Diſſemilar Leaves, are ext 
aninch, and ſometimes more, in length, Though he that ſhall attempe to 
geta clear fight of the Lobesof Thorn- Apple,and ſome others,by Diſſedi- 
on, will find it no eafic Task ; yetisthat which may be obtained ;and in 
the Laſt Beok ſhall be ſhew'd. From all which, and the ob- 
ſervation of other Seeds, I at laſt found, that the _— Leaves of 
a young Plant, are nothing elſe but the Lobes or Main Bedy of its 
Seed. $0 that, as the Lobes did at firſt feed and impregnate the Ra- 
dicle into a perfe# Root 5, fo the Root, being perfeted, doth again feed, 
and by degrees amplifie cach Lobe into a = x Leaf. 

45. $. The Original of the Diſſumiler Leaves thus known, we un- 
derſtand, why ſome Plants have none; becauſe the Seed cither riſeth 
not, as Garden- Bears, Corn, &c. Or upon rifing, the Lobes are little 
alter'd, as Lupines, Peaſe, &c. Why, though the proper Leaves are 
often indented round; the Diſſumilar like the Lobes are even-edg'd. 
Why, though the proper Leaves are often hairy, yet theſe are ever 


ſmooth. Why ſome have more Diſſamilar Lexver than two, as Creſſes, 
H which 
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Hiſt. of the which have fix, as the Ingemous Mr. Sharrock alſo obſerves. The reaſon 


Prop.of Vege. whereof is, becauſe the Main Body 


Tab. 3. 


s not diwided into Two, but Six,di- 
flint Lobes, as I have often counted. Why Radifber foem at firſt to 
have four, which yet after a plainly two : becauſe the Lobes of the 
Seed, have both a little Indenture, == NG one over the 
other. To which, other loſtances might be 

46. The uſe of the Diſſumiler Leaves is, firſt, for the protetion 
of the Plume ; which being but young, and ſo but ſoft and tender, is 
provided with theſe, as a Guard, one on cither fide of it. For 
this reaſon it is, that the Plume, in Corn, 15 trulied up within a mem- 
branous Sheath : and that of a 8eawn, cooped up betwixt a pair of Sur- 
: But where the Lobes riſe, there the Plame hath neither ofthern, 
ir ap —_— he Plume, being ender 
47. $. in, fince t , being yet t , may be in- 
—_- the Aer, but alſo for want of Sap, the fi " from 
the Root being yet but (low and ſparing z that the ſaid Plume there- 
fore, by the Diſſemilar Leaves, may have the advantage likewiſe of 
ſome refreſhment from Dew or Rain. For theſe having their 
a little beneath that of the Plume, and expanding ves on all 
fides of it, they often ſtand after Rain, like a Vetle! of Water, con- 
—_ ſoaking and ſuppling it, leſt its new acceſs into the Ayr, ſhould 

wel it. 

48. $. Moreover, that fince the Diſſumiler Leaves by their 3 
intercept the Root and Plume, the greater and grolier part of « 
Sup, may be, by the way, depoſited into thoſe; and ſo the pureſt pro- 
ceed into the yet but young and delicate Plume, as its futeſt Ali- 
ment. 

49. $. Laſtly, we have here a demonſtration of the being of 
the Seminal Root : which, fince t the colour or of 
the Seed, it could not by DiſleGion be obſerv'd, in ſome 
few ; Nature hath here provided'us a way of viewing it in the now 
effoliated Lobes, not of one or two Seeds, but of hundreds; the Sear. 
nal Root viſibly branching it ſelf towards the Cone or Verges of the 
ſaid Lober, or now Diſſumilar Leaves. 
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AVING Examin'd and purſu'd the 
Vegetation in the Seed, we find its two 
here their utmolt period : and, that having conveyed 
their Semimalities into the Radicle and Plume ;, theſe 
therefore, as the Root and Trunk of the Plant, (till 
ſurvive. Of theſe, in their order, we next pro- 
ceed to ſpeak 5 and firſt, of the Root : whereof, as 
well as of the Seed, we muſt by Diſſetion inform our ſelves. 

2. h$. In Diſſection of a Root then, we ſhall find it with the Ra- 
dicle, as the Parts of an Old Man with thoſe of a Fetzs, ſubſtantially, 
one. The firſt Part occurring is its Skin, the Original whereof is 
from the Seed: For that extreme thin Caticle which is ſpread over the 
Lober of the Seed, and from thence over the Radicle, upon the 
ſhooting of the Radicle into a Root, is co-extended, and becomes its 
Shin. 

3. $. The next Port is the Cortical Body, Which,when it is thin, 
is commonly called the Barque. The Original hereof, likewiſe is 
from the —_ Row which s there _— both to 
the Lobes cle, bei egctation a t 
into the Root, the ſame wa Aron. OTE TADES 

4- $. The Comexture of this Parenchywe may be well illuſtrated 
by that of a Sponge, being a Body Porous, Dilative and Pliable. Its 

ores, as they are innumerable, fo, extream ſmall. Theſe Pores are 
not only ſuſceptive of ſo much Moiſture as to fill, but alſo to enlarge 
themſelves, and fo to dilate the Cortical Body wherein they are : which 
by the ſhriv'ling in thereof, upon its being expos'd to the Air, is alſo 
ſeen. In which dilatation, many of its Parts becoming more lax and 
diſtant, and none of them ſuffering a ſolution of their continuity z 'tis 
a Body alſo ſufficiently pliable ; that is to fay, a moi? exquiſitely fine- 
wrought Sponge. | 

. $. The Extention of theſe Pores is much alike by the length 

ad breadth of the Root 3 which from the ſhrinking up of the Cortical 
Body, in a piece of a cut Root, by the ſame dimenſions, is argu'd. 

6. $. he proportions of this Cortical Body are various : If thin, 
'tis, as is ſaid, called a Barquez and thought to ſerve to no other end, 
than what is vulgarly aſcrib'd to a Barge 3 which is a narrow conceit. 
If a Bulky Body, in compariſon with That within it, as in the young 
Roots of Cichory, Aſparages, &c. "tis here, becauſe the faireſt, there- 
fore taken for the prime Part 4 which, though, as to Medicinal uſe; 
it is; yet, as to the private uſe of the Plant, not fo. The Colonr 
hereof, chough it be originally white, yet in the continued growth of 
the Root, divers TinGures, as yellow in Dock, red in Biftort, are there- 
into introduced, 
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7, $. Next within this Part ſtands the Lignow Body : This Lig- 
nows Body, lyeth with all its parts, fo far as they are viſible, in a Cir- 
cle or Ring. Yet are there divers extreme ſmall F;bres thereto = 
rallel, uſually mixed with the Cortical Body; and by the ſomewhat dif- 
ferent colour of the ſaid Cortical Body where they ſtand, may be no- 
ted, Theſe Fibres the Cortical Body, and Skin, altogether, properly 
make the Barqze. The Original of this Lignow Body, as of the two 
former, is from the Seed ; or, the Seminal Koots of both the Lobes, be- 
ing united in the Radicle, and with its Parenchyma co-extended, is here 
in the Root of the Plant, the Lignows Body, 

8. s. The Contexture hereof, in many of its parts, &s much more 
cloſe than that of the Cortical; and their Pores very difterent. For 
whereas thoſe of the Cortical are infinitely numerous, theſe of the Lig- 
ow are in compariſon nothing ſo. But theſe, although fewer, = 
are they, many of them, more open, fair and viſible : as in a very thin 
Slice cut athwart the young Root of a Tree, and held up againſt the 
light, is apparent. Yet not in all equally ; in Coran-Tree, Coorberry- 
Tree, e*c. leſs, in Oak, Plums, and eſpecially Damaſcens, mores mn 
Elder, Vines, &c. moſt conſpicuous. And as they are different in 
number and ſize, ſo alſo (whereon the numerouſneſs of the Pores of the 
Cortical Body principally depends) in their ſhape. For whereas thoſe 
of the Cortical Body are extended much alike both by the h and 
breadth of the Root ; theſe of the Lignow, are only by the length ; 
which eſpecially in Vimes, and ſome other Roots is evident. Of theſe 
Pores, 'u1s alſo obſervable, that although in all places of the Root they 
are vilible, yet moſt fair and open about the filawentow Extremitie: of 
ſome Roots, where about, the Roots have no Pith; as in Fenil, And 
in many Roots, higher. 

9. s. Thep ton betwixt this Lignows Body and the Cortical, 
is various, as was ſaid ; - this, conſtant, ſc. that in mates 
and ſmaller Parts of the , the Lignows Body is very the leſs; 
_— like a (lender Wer or Nerve through the other ſurrounding 
it, Whereas in the _ part, it is often times of far greater quan- 
tity than the Cortical, although it be encompaſs'd by it. 
both together pyramidally, which is moſt common to Infant Roots, but 
alſoto a great many others. 

T0. The next Part obſervable in the Root, is the Inſertmwent. The 
exiltence hereof, ſo far aswe can yet obſerve, is ſometimes in the Radi- 
cle of the Seed it ſelf ; I cannot fay always. As to its ſubſtantial na- 
tare, we are more certain ; that it is the ſame with that of the Paren- 
chyma of the Radicle; being always at leaſt augmented, and fo, in part, 
originated from the Cortical Body, and fo, at ſecond hand, from the ſaid 
Parenchyms. For in diſleQting a Root, I find, that the Cortical Body 
doth not only environ the Lignow, but is alſo wedg'd, and in many 
Pieces inſerted into it 3 and that the faid inſerted Pieces make not- a 
meer Indenture, but tranſmit and ſhoot themſclves quite through as 
far as the Pith : which in a thin Slice cut athwart the Koort, as ſo many 
_ drawn from the Circumference towards the Center, ſhew them- 
elves. 

11. $, The Pores of the Inſertment are ſometimes, at leaſt, exten- 
ded ſomewhat more by the breadth of the Root, as about the top of 
the Root of Borage may be ſeen ; and are thus different from thoſe of 
the 


Va 


Book I. of Plans. 


03 


_— 


the Cortical Body, which are extended by the length and breadth much 
alike; and from thoſe of the Lignowe, being only by its length. 

12. $. The oumber and fre of theſe Infertions are various. In 
Hawthorn, and ſome others, and eſpecially Wilows, they are molt ex- 


and ſome other Trees, very fairly apparent. In the Roots of moſt 
Herbs they arc generally more calily diſcoverable 3 which may lead to 
the obſervation of them in all. 

13. $. Theſe Inſertions, althoughrthey are continuous t 
both the length and breadth of the Root z yet not fo in all Parts, but 
' by thg ſeveral ſhootings of the Lignows Body they are frequently in- 
tercepted, For of the Lignow Body it is (here beſt) obſervable ; 
That its ſeveral Shootings, betwixt which the Cortical is inferted, are 
not, throughout the Root, wholly diſtin, ſtrait and parallel: but 
that all along being enarch'd, the Lignow Body, both in length and 
breadth, s thus yoo > into Braces or Oſculations. Betwixt theſe 
ſeveral Shootings of the Lignow Body thus ofculated, the Cortical 
ſhooting, and being alſo oſculated anſwerably Brace for Brace, that 
which I call the Inſertarent is framed thereof. 

4 $. Theſe Ofculations are ſo made, that the Pores or Fibres of 
the Lignow Body, I thiak, notwithſtanding, ſeldom or never run one 
into another 3; being, though contiguous, yet ſtill diſtin. 
the ſame manner as ſome of the Nerves, _— 
ſome ſpace are aflociated together, yer 'ris probable, that none 
of their Fibres are truly inoculated, faving | pertiaps, in the Plexwres, 

15. $. Theſe Ofculations of the Lignous , and fo the intercep- 
tioa of the Inſertion: of the Cortical, are not to be obſervd by the 
traverſe cut of the Root, but by taking off the garque. In the 


they meer, and for 


Roots of Trees, they are ly obſcure; but in Herbs often more 
diſtinty apparentz and p_ in a Tarnep : the appearance where- 
of, the 8«rque being ſtripp'd off, is as a piece of cloſe-wrought Net- 
work, fill'd up with the I»ſertions from thence. 


16, &. Thenext and laſt diſtm& Part of the Root is the Pith. The 
ſubſtantial nature thereof, is, as was ſaid of the Inſertwert, the fame 
likewiſe with that of the Parenchyma of the Seed. And according to 
the beſt obſervation I have yet made, 'tis fomerimes exiſtent in its 
dick ; in which, the two main Branches of the Lobes both meeting, 
and being ofculated together, are thus diſpos'd into one round and 
tubular Traxk , and fo environing part of the Parenchywa, make there- 
ofa Pith; asin either the Radicle, or the young Root of the great Bear 
or Lapine, may, [ think, be well ſen, 

17. $s. Butmany times the Original hereof is immediately from 
the Bargue. For in diſſeQion of divers Roots, both of Trees and Herbs, 
as of Barberry or Mallow:, it is obſervable, That the Cortical Body and 
Fith, are both of them participant of the ſame Colour ; in the Barberry, 
both of them n__ ellow, and in Mallows, In cutting the 
ſmaller Parts of t oots of many Plants, as of Borage, Mallows, Par- 
fley, Columbine, Ee, "tis alſo evident, That the Lignoss Body is not 


tream ſmall ; in Cherries and Plams they are Bigerz and in the Vine -- 2. fe 5 


Tab. 2. f. $. 


there, in the leaſt Concave, bur ſtandeth Solid, or without any Pith, Taba fg.—i 


in the Center z; and that the Inſertion: gradually multiplied after- 
wards, the Pith, at _— towards the thicker parts of the Koo, 
ſhews and colarges it ſelf. Whence it appears; that in all ſfach Roots, 


the 


—— 


14 


The Anatomy Bock 


Tab. 2. f- 9. 


Tab.2.f.8, 


Growth of 


the Pith is not only of the ſame ſubſtantial nature, and by the I»- 
ſertions doth communicate with the Barquez and that it is alſo aug- 
mented by itz which is true of the Pith of all Roots z but is moreo- 
ver, by mediation of the ſaid Inſertions, wholly originated from it ; 
that isto ſay, from the Parenchymons Part thereof. 
rances of the Inſertions and Pith from the filamentous Parts to the 
— on the Root, ſee in Tab. 2. The Pores of the Lignows Body, as 
it ſtands entire in the ſaid filamentous Parts, are beſt ſeen when they 
_ lan by a night todry,after cutting. 

I8, $. 
Cortical Body and Pith. For as about the inferiour Parts of tha Root, 
where the p 

about the top, where the Pith is enlarged, the Cortical Body(now more 


properly —_— a Bargque) h proportionably leſs, ſc. becauſe 
the Inſertions do (ti more 


peculiar frame of ſome Roots, wherein 
Body being 
thick Rings, of a white and ſoft ſubſtance, which ſtand betwixt them ; 
and are nothing elſe but the Inſertions of the Cortical Body colletted 
intothe ſaid Rings; but, towards the top of the Root, being inſerted 


various appea- 


A farther ev bereof are the Proportions betwixt the 
ith is ſmall, the Cortical Body is proportionably great ; fo 
enlarge the Pith. Likewiſe the 


the Pith, the Lignous 
divided into two or more Rrngs, there are alſo one or more 


Il more 


in,thus make a large and ample P#th ; as in older Fennel-Roots, thoſe 


I9. 9. 


ay $ 


21.'S. 


the Lignoxs Body, beſides its main utmoſt Ring, hath divers of its of- 
culated Fibres diſperſed throughout the Body of the Pith ; ſometimes 
all alike, and ſometimes more eſpecially in, or near, its Center; which 
Fibres, as they run towards the top of the Rooy, ſtill declining the 
Centex, at laſt collaterally ſtrike into its Circumference; either all of 
them, or ſome few, keeping the Center (till. Of thele principally,the 
Succulent part of the Lignons Body of the Trunk is often &d. 


32. Qo 


fender, yetin ſome Roots, as in that of Flower de liz, they are viſibly 
concave, each of them, in their ſeveral Cavities alſo emboſoming a ve- 
ry ſmall Pith; the fight whereof, the Root being cut traverſe, and laid 
ina Window for a day or two todry, may without Glaſſe: be obtain'd. 
And this is the general account of the Root 3 the declaration of the man- 
nerof its growth, with the uſe and ſervice of is ſeveral Parts, we (hall 


next endeavour. 


23. $. 


i ſhot into t 
ing a Body laxe and Spongy, is caſtly admitted : Yet not all indiſcrimi- 


of Beet, Twrnep, and ſome other Herbs, is ſen. 


The Pores of the Pith, as thoſe of the Cortical Body, are 


extended both by the breadth andlength of the Koot, much alike ; yer 
are they more or heſs of a greater than thole of the Cortical 


The Proportions of the Pith, are various; in Trees, but 


ſmall ; in Herbs, generally, aq fairz in ſome —_ far the great- 
eſt part of the Root; asin a Twrnep : t | 
ference whereof, and fo the finer Concoftion and Afhmilation of its 
Sap ; that Part which in moſt old Trwnks is a dry and harſh 5th, here 
proves a tender, pleaſant meat. 


wide circum- 


By reaſon of 


In the Roots of very many Plants, as Twrneps, Carrots, ec. 


r 


Some of theſe Pith-Fibres, although they are 6 exceeding 


I SAY THEN, That the Radicle being —_—_ and 
he Moulds, the contiguous moiſture, by the Cortical Body,be- 


the Rovv, ately, but that which is more adapted to paſs through the ſurrounding 


Cmticle. 
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Caticle. Which tranſient Sap, though it thus becomes fme, yet is not 
3 but a mixture of Particles, both in reſpect of thote originally 
in the Root, and amongſt themſelves, ſomewhat here And 
ing lodg'd in the Cortical Body moderately laxe, and of a Cir- 
cular form ; the effect will be an eafie Fermentation. The $4p fermen+ 
ting, a ſeparation of Parts will follow ; fome whereof will ——_— 
ed tothe Circumference of the Corticel Body, whence the Cuticle be- 
comes a Skin ; as we fee in the growing of the Coats of Cheeſes, of 
the Skin over divers Liquors, and the like. Whereupon the Sap 
paſſing into the Cortical Body, through this, as through a Manica Hip- 
pocretis, is ſtill more finely filrred. With which Sap, the Cortical 
Body being dilated as far as its Tome, without a ſolution of Continu- 
ity, will bearz and the ſupply of the Sp ſtill renew'd : the pureſtparr, 
as moſt apt and ready, recedes, with its due Tin&wres, from the faid 
Cortical Body, toall the parts of the Lignons; both thoſe mixed with 
the Barque, and thoſe lying within nt. Which Lignons Body like- 
wiſe ſuper-inducing its own proper Tin@ures mto the ſaid $4p; 'ris 
now to its higheſt preparaton wrought up, and becomes (as they ſpeak 
of that of an Animal) the Vegetative Ros or Cambinm : the nobleſt 
rt whereof is at laſt coagulated in, and aflimilated to the like ſub- 
ho with the faid Lignons Body. The remamder, t h not united 
to it, yet tinur'd therein, thus retreats, that 1s, by the continual 
appulſe of the $4p, is in part carried off into the Cortical Body back 
again, the Sap whereof it now tinftures into good Aliavent. So 
that whereas before, the Cortical Body was only relaxed in its Parts,and 
ſo dilated ; 'tisnow increas'd in real quantity or number of parts, and 
ſo is truly nouriſh'd. And the Cortical being faturate with fo 
much of this Vital Sap as ſerves it ſelf; and the Remainders 
diſcharged thence to the Skin ; this alſo is nouriſh'd and augmented 
therewith. So that as in an Arimal Body there is no inſtauration or 
th of Parts made by the Blowd only, but the Nervous Spirit is al- 
0 thereunto aſſiſtants fo is it here: the $ap-prepared in the Cortical 
Body, is as the Blond, and that part thereof prepared by the Lignoss, is 
as the Nervons Spirit ; which partly becoming Nutriment to it (elf, 
and partly being diſcharged back into the Cortical Body, and — 
its TiaQure through the Sap there, that to the ſaid Cortical Body 
8kin, becomes alſo true Nutriment, and fo ey ! , 
24. $. In which growth, a proportion in a th 1s re- 
uifite : which debennel by the benefit of the Plant, both for firm 
landing and ſufficient Sap, muſt therefore pw be in length. 
And becauſe it is thus requiſite, therefore by the irution of one 
of its Parts, ſc. the Lignous Body, it is alſo made neceſſary. For the 
Pores hereof, in that they are all extended by its length, the Sp allo 
according to the frame and fite of the faid Pores will principally move; 
and that way asits Sap moves, the ſame way will the generation of its 
Parts alſo proceed $ {6 by irs length. And the Lignous om firſt (that 
is by a priority cauſa!) moving in length it ſelf ; the Cortical alſo moves 
therewith. For that which is nouriſh'd, is extended : but whatever 
is extended, is mov'd : that therefore which is nouriſh'd, is fcnov'd : 
The Lignows Body then being firſt nouriſh'd, "ti likewiſe firſt mov'd, 
and ſo becomes and carries in it the rn of all Vegerative motion 
in the Cortical ; and fo they both move in length. 
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25. $. Yet as the Lignons Body is the Principle of Motion in the 
Cortical ;, ſo the Cortical is the Moderator of that 1n the Lignons : As in 
Animal Motions, the Principle is from the Nerves ; yet being once gi- 
ven to the Muſcle or Limb, and that moving proportionably to its ſtru- 
ture, the Nerves alſo are carried in the ſame motion withit, We ſup- 
poſe therefore, that as the principal motion of the Lignous Body is 1n 
length, ſois its proper tendency alſo to Aſcend. But being much exceed- 
ar) ant in Compals and Quantity by the Corticel, as in the ſmaller parts 
of the Root it is; it muſt needs therefore be over-born and governed 
by it 3 and ſo, though not loſe its motion, yet make it that way where- 
in the Cortical Body may be more obedient to it 5 which will be by de- 
ſcent. Yet both of them being ſufficiently pliable, they are thus capa- 
ble, where the Soyl may oppoſe a direct t, there todivert any 
way, where it is more penetrable, and fo to deſcend obliquely. For 
the ſame reaſon it may alſo be, that though you ſet a Bear with the 
Radicle upward ; yet the Radicle, as it s, declining alſo gradu- 
ally, is thus arch'd in form of an Hook, and fo at laſt deſcends. For 
every declination from a perpendicular Line, is a mixed motion be- 
twixt Aſcent and Deſcent , as that of the Radicle alſo is, and fo ſeem- 
ing tobe d ent upon the two Contrary Tendencies of the Lignous 
and Cortical Bodies. What may be the cauſe of thoſe Tendencies (be- 
ing moſt probably external, and a kind of Magnetiſm) I ſhall not make 
my Task here to enquire. 

26, $. Now although the Lignons Body, by the poſition and ſhape 
of its Pores, principally groweth in length; yet will it in ſome degree 
likewiſe in breadth : For it cannot be ſuppoſed that the pureſt Sp is 
all received into the ſaid Poresz but that part thereof likewiſe, ſtaying 
about its S»perficial Parts, is there tinftur'd and agglutinated to them. 
And becauſe theſe Pores are prolonged by its length ; therefore it is 
much more laxe and cafily diviſible that way; as 1n (htring a Stick, or 
cleaving of Timber, and in cutting and hewing them athwarrt is alſo 
ſeen. Whence it comes to paſs, that in ſhooting from the Center to- 
wards the Circumference, and there finding more room, its faid origi- 
nal Laxity doth eaſily in divers places now become greater, and at 
length in open Partments plainly viſible. Betwixt which Partments, 
the Cortical Body, being bound 1n on the one hand, by the ſurround- 
ing Skin and Moulds, and preſſed upon by the Lignons on the other, 
muſt needs inſert it (elf, = ſo move contrary to it, from the Circum- 
ference towards the Center. Where the ſaid contrary motions continu- 
ed as begun, they at Jaſt meet, unite, and either make or augment the 
Pith. And thus the Root is fram'd, and the Skin, the Cortical and 
Lignons Bodies,fo as is ſfaid,thereuntoconcurrent. We ſhall next ſhew the 
x the twoother Parts, ſc. the Inſertment and Pith; and firſt of the 
Pith. 

27. <$. ONE true uſe of the Pith is for the better Advancement of 
the 8p, whereof I ſhall ſpeak in the next Chapter. The uſe I here 

obſerve, is for the quicker and higher Fermentation of the 84p: For 
although the Fermentation made in the Cortical Body was well ſubſer- 
vient to the firſt Vegetations, yet thoſe more perfett ones in the Trunk 
which after follow, require a Body more adapted to it, and that isthe 
Pith ; which is 0 i as not to be only common to, but con- 
ſiderably large in the Roots of moſt Plants; if not in their inferiour 


parts, 
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rts, yet at their tops. Where though either deriv'd or amplify'd 
the Cortical Body, yet being by its [nſertions only, we may there- 
fore ſu , as thoſe, fo this, to be more finely conſtituted. And 
being from its coarCtation, while inſerted, now free ; all its Pores, 
upon the ſupply of the Se, will more or leſs be amplified: Upon 
which accounts, the $84p thereinto received, will be more pure, 
its fermentation therein more attive. And as the Pith is ſaperiour to 
the Cortical Body by its Confititution, fo by its Place, © For as it thus 
ſtands central, it hath the Lignows Body ſurrounding it. Now as the 
8$kin is the Fence of the Cortical Body, and that of the Lignow ;, ſo is 
the Lignous again a far more preheminent one unto the Pith 5 the Sap 
_ here a brisk Liquor, twm'd up as in a wooden Cack, 

28. $. And asthe Pith fabſerves the higher Fermentation of the 
Sap 3 fo do the Inſertions its purer Diſtribution ; that ſeparation which 
the parts of the Sup, by being fermented in the Pith, were diſpos'd for ; 
being, upon its entrance into the [nſertions, now made: So that as the 
Shin is a Filtre to the Cortical Body, fo are the Inſertions a more pre- 
heminent one to the Lignows. And as they fubſerve the purer, fo the 
freer and ſufficient diſtribution of the Sap For the Root 
and fo the Lignous Body growing thicker, although the Cortical and the 
Pith might ſupply 8p ſufficient to the nutrition of its Parts next adja- 
cent to them 3 yet thoſe more inward, muſt needs be ſcanted of their 
Aliment x and fo, if not quite ſtarv'd,yet be uncapable of equal h: 
Whereas the Lignons Body _—_ through its whole th frequent- 
ly diſparted,and the Cortical inſerted through it 3 the 84pby thoſe 

nſertions, as the Blond by the difleminations of the Arteries, is freely 
and ſufficiently convey to its intimate Parts, even thoſe,which from 
either the Barque or from the Pith, are moſt remote. Laſtly, as the 

uent hereof, they are thus afhiſtant to the Latitudinal growth of 
the Root 3 as the Lignows Body to its growth in Length ; fo theſe Inſer- 
tions of the Cortical, to its better growth in Breadth. 

29. $. Having thus ſeen the ſolitary uſes of the Several Parts of 
the Root, 1 ſhall laſtly propound my Conjeftures of that Defign where- 
Wop are altogether concurrent, and that is the Circulation of the 

ap. 

20. $. That the $4p hath a Double, and fo a Circular Motion, in 
the Root ; is probable, from the proper Motion of the Root, and from 
its Office. From its Motion, which is Deſcent : for which, the Sap 
muſt likewiſe, ſome where, have ſuch a Motion to it. From 
its Office, which is, To feed the Trunk : for which, = Sap muſt alſo, 
in ſome Part or other, have a more eſpecial Motion of Aſcent. 

31. 5. We may therefore fu , That the Sap moving -in the 
Barque , towards the Pith, through the Inſertions, thereinto ob- 
tains a paſs, Which paſſage, the upper Inſertions will not favour; 
becauſe the Pith ſtanding in the ſame heigth with them, is there large, 
the fermenting and courſe of the $4p quick, and fo its oppoſition 
ſtrong. But through the lower it will much more cafily enter 3 be- 
cauſe there, from the ſmalne6 of the Pith, the oppoſition is little, and 
from the ſhortneſs of the Inſertionr, the way more open. So that the 
Sap here mecting with the leaſt oppoſition, here it will beſtow it ſelf 

feeding the Lignows Body in its pallage) into the Pith. Into which, 
(0 Sap (till entring, this being yer 


t crude, will ſubſide : that 
[ firſt 
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firſt receiv'd, and ſo become a Liquor higher wrought, will more ea- 
fily mount upwards. And moving in the P;th,eſpecially in the Sap-Fibers 
therediſpers'd, as in the Arterys, in equal altitude with the upper-Inſer- 
tions 3 the moſt volatile parts of all will ſtill continue their direct af- 
cent —_—_— _ _ 0x9 1 nature, and, as not 
apt to aſcend, fo being lighter than thoſe beneath them, not to deſcend 
=_— ; they will tend from the Pith towards the Inſertions in a Mo- 
tion betwixt both. Through which Inſertions (feeding the Lignous 
Body in its paſſage) it is, by the next ſubſequent 8p, di off 
into the Cortical Body, and fo into the Sap-Fibres themſelves, as into 
the Veins, back again. Wherein, being (till purſu'd by freſh o 
from the Center, and more occurring from the \t 

the lower Inſertions, it thus deſcends. Through which, together 
with part of the $4p afreſh imbib'd from the Earth, it re-enters the 
Pith, From whence, into the Cortical Body, and from thence into 
the Pith, the cruder part thereof, is reciprocally disbursd ; while 
the moſt Volatile, not needing the help of a Circulation, more dirett- 
ly aſcendeth towards the Trunk, 


of Plants. 


CHAP. IIL 
Of the TRUMN K. 


AVING thus declar'd the degrees of Vegetation 
in the Root 4 the continuance hereot in the Trank 
—— be _— IT to which, the 

whereof this likewiſe is compounded, we 
(hall firſt obſerve. 

I. $. That which without diſſeQtion ſhews it 
ſelf, is the Coardwre : I cannot fay of the Root, 
nor of the Trank 3 but what I chooſe here to mention, as ſtanding 
betwixt them, and ſo being common to them both ; ' all their Parts 
being here bound in cloſer together, as in the tops of the grown Root: 
of very many Plants, oo_ 

2. $s. Of the Parts of the Trank, the firſt occurring is its Shim - 
The Formation — is not from the Air, but in the Seed, from 
whence it is originated ; being the uction of the Caticle, there 
inveſting the two Lobes and lems me 

3- $. The next Part is the Cortical Body; which here in the 
Trunk is no new ſubſtantial Formation + but, as is that of the Root, 
originated from the Parenchyma of the Plume in the Seed 5 and ny 
the increaſe and augmentation thereof, The $kir, this Cortical Body Tab3. f+ i, 
or Parenchyme, and ( for ng wet wy ſome Fibers of the Ligeons © + 
mixedherewith, alltogether make the Bargue. 

4. h$. Next, the Lignoxs Body, which, whether it be viſibly di- 
vided into many ſofter Fibers or ſmall Threads, as in the Bean, Fer- o,, 3. f.t. 
wel, and moſt Herbs; or that its Parts ſtand more compadt and cloſe, 
ſbewing one hard, firm and ſolid piece, as in Trees; it is, in all, one 
and the ſame Body; and that not formed originally in the Trank, 
but in the Seed 3 being nothing elſe but the prolongation of the Se- 
winal Root diſtributed in the Lobes and Plume thereof. 

5. $. Laſtly, The _— and Pith are here originated like- 
wife from the Plume, as the fame in the Root, from the Radicle : So 
that as totheir Subſtantial Parts, the Lobes of the Seed, the Radicle 
and Plume, the Root and Trunk are all one. 

6. s. Yet ſome things are more fairly obſervable in the Trunk, 
Firſt, the Latitudinal ſhootings of the Lignons Body, which in Trunks 
of ſeveral years growth, are apparent in ſo many Rings, as ts common- 
ly known. For ſeveral young Fibers of the Lignous Body, as in the Tak 3. f. 5. 

oot, fo here, ſhooting in the Cortical one year, and the ſpaces be- & 8. 
twixt them being after fill'd up with more (I think not till) the 

next, at th they become » ror a firm compatt King; the 

Perfedion of one Ring, and the Grownd-work of another, being thus 

made concomitantly, 


| 
| 
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Tab. 3. f. 7 


Tab. 3. £6. 


7a 
Ls 


b. 
$ 


3. f. 5+ 


- poſely omitted in this firſt Book, Mr. Hook 


7. $. From theſe Annual younger Fibers it is, that although the 
Cortical Body and Pith are both of the ſame ſubſtantial nature, and 
their Pores little different 3 yet whereas the P#hb, which the firſt year 
is green, and of all the Parts the fulleſt of $4p, becomes afterwards 
white and dry : The Cortical Body, on the _— ſo long as the 
Tree grows, ever keepeth green and moiſt, ſc. becauſe the ſaid Sop-Fi- 
bers, annually grow therein, and ſo communicate with it. 

8. s. The Pores likewiſe of the Lignons Body, many of them, 
in well-grown Timber, as in Oaken boards, are s. + 

ve — 


in cutting both lengthwiſe and traverſe. 
run one into another, but keep, like ſo many eſſels, all a 
diſtin& ; as by cutting, and {ſo following any one of them as far as 
you pleaſe, for a Foot or half a Yard, or more together, may be ob- 
ſerv'd. And fo, the like, in any Cane. 

9. $. Beſides theſe, there are a leſſer fort; which, by the help 
only of a good SpeFacle Glaſs may be obſerv'd. 

Io. s. And theſe are all the Pore: viſible without a Microſcope. 
The uſe of which, ec ing in ſome few iculars, I have pur- 
h us, beſides theſe, 
a third, and yet ſmaller Sortz and ( as a confirmation of what, in 
the Second Chapter, I have faid _ _ 
in ral) that they are all continuous and prolonged by the 
of Cech, as are the greater ones: whereof he maketh IE 
ment, by filling up, in a piece of Charcoal, all the faid Pores with 
Mercury : which appears to paſs quite through them, in that by a 
very good Glaff it 1s viſible in their Orifices at both ends ; and with- 
out a Glaſs, by the weight of the Coal alone, is alſo manifeſt. All 
theſe I have ſeen, with the help of a good Microſcope, in ſeveral 
ſorts of Woods. As they all appeare in a piece of Oak, cut tran 
verſcly, See Tab. 3. 

11. $s. Upon further Enquiry, I likewiſe find, That the Pore, 
of the Lignons Body in the Tranks of Herbs, which at firſt I only fu 
poſed, by the help of good Glaſſes, are very fairly viſible: ecac Fi 
bre being ſometimes ted by 2o, 50, 100, or hundreds of Pores. 
Or what I think is the trueſt notion of them, That each Fibre, though 
it ſeem to the bare eye to be but ove, yet is, indeed, a t number 
of Fibres together ; and every Pore,being not meerly a betwixt 
the ſeveral parts of the Wood, but the Concave of a Fiber. So that 
if it be asked, what all that Part of a Plant, cither Herb or Tree, which 
is properly called the Woody-Fart ; what all that is, I fuppoſe, That 
it is nothing elſe but a Cl»fter of innumerable and moſt extraordinay 
ſmall Veſſels or Concave Fibers : as in a Slice of the Trunk of Bur- 
dock 1s apparent. : 

12. $. Next the Inſertions of the Cortical Body, which in the 
Trunk of a Tree (aw'd athawrt, are plainly diſcerned as they run 
from the Circumference toward the Center ; the whole Body of 
the Tree being viſibly compounded of two diſtin& Subſtances, that of 
the ſeveral Rings, and that of the Inſertions, running croſs 3 _— 
that in ſome reſemblance in a Flair, which the Lines of Latitade a 
of the Meridian doin a Globe, The entrance of the Inſertions into 
the Weed, is alſo, upon (ſtriping oft the Barque, very apparent z as 
in the ſame Fig. 8. 


13. 6 
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13. $. Theſe Iuſcrtions are likewiſe very conſpicuous in Sawing 
of Trees length-ways into Boards, and t lain'd, and wrought in- 
to Leever for Tables, Wainſcot, Trenchers, = the like. In all which, 
as in courſe Trexchers made of Beech, and Tables of Oak , there are 
many parts which have a greater ſmoothneſs than the reſt 5 and are ſo 7%: 3- f-2. 
many i»ſerted Pieces of the Cortical Body ; which being by thoſe of © 7444-4 
the Lignous, frequently intercepted, feem to be diſcontinuous, al- 
though in the Trank they are really extended, in continued Plates, 
throughout its Breadth, 

14. $. Theſe Inſertions, although as is faid, of a quite diſtin& 
ſubſtance from the Ligzous Body, and ſo no where truly mc 
with it, yet being they are in all parts, the one as the Warp, the 
other as the Woof, mutually breced and interwoven together, they Tab | 
_ o—_— one (trong and firmly coherent Body 3 as the Timber eb 

any Tree. 

15. $. As the Pores or Veſlels are greater or leſs, fo are the [u- 
fertiens alſo : To the bare eye uſually the greater only are diſcerna- 
ble : But through an indifferent Microſcope there are others alſo, much 
more both numerous and ſmall, diſtinctly apparent, as in a tranſverſe 
piece of Oak, Tab. 3» fe 7+ 

16. $. lo none of all the Pores can we obſerve any thing which 
may have the true nature and uſe of Yalves, which is, Eafily to admirt 
that, to which they will by no means allow a regreſs. And their non- 
exiſtence is enough evident, from what in the firſt Chapter we have © 1-5 42+ 
faid of the Lobes of the Seed: in whoſe Seminal Root, were there any 
Valves, it could not be, that by a contrary Courſe of the Sap, they 
ſhould ever z Which yet, where-ever they rurn into Diſfumiler 
Leaves, horde, Os if we conſider the growth of the Root, which 
oftentimes is apward and downward both at once. And being cut 
tranſverſely, will bleed, both the ſame ways, with equal freedom. 

17. $. The Inſertions here in the Trunk give us likewiſe a fight 
of the poſition of their Pores. For in a plained piece of Oak, as 
in Wainſcot, Tables, &c. beſides the larger Pw otita Lignons Body, 
which run by the lergth of the Trank 3 the Trad likewiſe of thoſe of Tab. 3. f- 2 
the Inſertions may be obſerved to be made by the breadth, and fo di- 
rely crob6. Nor are they continuous as thoſe of the Lignous Body, 
but very ſhort, as thoſe both of the Cortical Body and Pith, with 
which - Inſertiozs, as to their ſubſtance, are congenerous. Yet they 
all ſtand ſo together, as to be plainly ranked in even Lines or Rows 
throughout the o__ th _ _ 0 _— of IG 
appears to the naked Eye, fee in Tab. 3. Fig. 9. Pores t lves 
may be ſcen in the Koot of a Fine deſcribed and hgured in the Second 
Book , as it appears through a Microſcope. 

18. s. The Pore: of the Pith likewiſe being larger here in the 
Trunk , _ EY than in the Root: the width whereof, 
in compariſon with their Sides fo exquiſitely thin, ma an Hony- 
Comb be grofly exemplified 3 and is that alſo which rage +—oms 
tion betwixt the Bulk and Weight of a dry Pith doth enough de- 
dare. In the Tranks of ſome Plants, they are and tran(- 
—_— that in cutting both by the length and breadth of the Pith, 

of them through the tranſparency of the $kims by which they 
are bounded, or of which they conhiſt, would ſcem to be __ | 
ly 
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bly extended by the length of the Pith; but are really diſconti- 
nuous and ſhort, and as tis ſaid, ſomewhat anſwerable to the Cell; 
of an Hony-Comb. This is the neareſt we can come to them, by the 
bare Eye without the affiſtance of a good Microſcope. Mr. Hook 
fheweth in his Micregraphy, That the Pores of the Pith, particularly of 
Elder-Pith, fo far as they are viſible, are all alike diſcontinuous z and 
that the Pith is nothing elſe but (as he calls them) an heap of pub- 
bles, Although, in regard they are not fluid, but fixed Parts, I ſhall 
chooſe rather to call them, Bladders. As they appear through a good 


Tab. 3.f.6: Glaſs, in a piece of Burdock , See in Tab. 3, But a more par- 


ticular Deſcription of the Sizes, Figures, and admirable Textures here- 
of, I have given in ſeveral places in the following Books. 
19. $. Beſides what this Obſervation informs us of here, it 


C-2. $.3,16, farther confirms what in the Second Chapter we have faid of the 


17. 


Original of the Pith and Cortical Body, and of the ſamenefs of 
both their natures with the Parenchyma of the Seed : which is no- 


C. 1. $. 18.* thing elſe but a Maſs of Bldders; as in the Firſt Chapter hath been 
& Tab.r.f.g, ſaid. 


An Account 
of the 
Growth of 


the Trunk, 


20. $. In the Piths of many Plants, the greater Pores or Bladder: 
have ſome of them leſſer ones within them, and ſome of them are 
divided with croſs Membranes : And betwixt their ſeveral fides, have, I 
think, other ſmaller Bladders viſibly interjeted. However , that 
they are all permeable, is moſt certain. ſtand her not confu- 
ſedly, but in even Ranks or Trains ;, as t of the Inſertions by the 
breadth, ſo theſe by the length of the Trank, And thus far there is a 
general correſponding betwixt the parts of the Root and Trunk, Yet 
are there ſome conſiderable Diſparities betwixt them 5 wherein, and 
wap 27 hg come to paſs, and to what eſpecial Uſe and End, ſhall next 


21. 6s. WE SAY then, that the 8p being in the Root by Filtra- 
tions, Fermentations ( and in what Roots needful, perhaps by Circu- 
lation alſo ) duly prepar'd ; the prime part ts through 
the intermediate Coard@wre, in due moderation and purity is entertain'd 
at laſt into the Trank, And the Sap of the Trunk being purer and 
more volatile, and fo it ſelf apt to a z the motion of the Trunk 
likewiſe will be more noble, receiving a diſpoſition and tendency to 
aſcend therewith. And what by the 8ap the Trank is in part dipos'd 
to, by the reſpettive pokition and quantity of its Parts it 18 l- 
ly enabled. For whereas in the Root the Lignons Body being in pro- 
portion with the Cortical, but little, and all lying cloſe within its 
Center; it muſt therefore needs be under its controul : on the con- 
trary, bcing here comparatively of greater quantity, and alſo more 
dilated, and having divers of its Bra ſtanding more abroad towards 
the Circumference, as both in the Leaves and Body of the young Trank 
and Plume, 1s ſeen ; it will in its own magretical tendency to aſcend, 
reduce the Cortical Body to a compliance with it, 

22. $. And the Trunk thus ſtanding from under the reſtraint of the 
Ground in the open Air, the diſpolition of its Parts, originally different 
from that of the Parts in the , Will not only be continued, but 
improved. For by the force and preſſure of the Sap in its collateral 
Motion, the Lignovs Body will now more freely and farther be di- 
lated, 
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lated. And this _ the Cortical Body alſo, muſt needs be 
inſerted ; and is t proportion always, more or lefs, ſmaller 
any the Trank , chan in che T Kees. And as the Cortical Body leſſens, 
fo the Pith will be enlarged, and by the fame proportion is here 
er, Andthe Pith being enlarged it (elf, its Pw ( the Lignows 
gra its dilatation, as it were tentering and ſtretching out all 
their ſides) muſt needs likewiſe be enlarged with it 4 and according- 
ly, are ever greater in the Pith of the Trank , than of the Rooe. 
And the dilatation of the Body till continued, it follows, 
that whereas the Pith in the Root, is not only in propor- 
— Dd but alſo in the ſmaller extremities thereof, and ſome- 
\p bom rg abſent: Contrariwiſe, in the Trunk, it is 

on to its top and ſmalleſt Twigy, but alſo there, in 
proportion, equally ample with what it is in any other inferiour 


part. 

23. $. But although the openneſs of the Aer permitting, be all- 
ways alike z yet the of the Sap effetti ay” 
therefore that doth, the dilatation of the Trank , will alſo vary. If 
that be lefs, ſo is this; as in the Trunks of moſt Trees : If that be 

, fo this; as in Herbs is common; the Lignous Body uſu- 
ow ſo far dilated, that the utmoſt Shootings thereof may be 
ſeen to jut out, and adjoyn to the Shiw. "And if the Sp hy ll of 
greater , it ſo fardilates the Lignous Body, as not only to am- 
plific the Pith and all its Pores ; but alſo. ſo far "to ſtretch them out, 
as to make them tear. Whereupon either op Þ in into _into the 
Cortical Body, or ſhrinking u tomanddl it, the T 
becomes an below Stalk , the Pith being wholly, or in _ Dn 


But generally it k entire 5 and where it doth, the fame proporti- 
on and reſpect to t nows and Cortical Bodies, as is ſaid. The 
of all which will be, the Strength of the Trunk, the Se- 


eurity and Plenty of the Sap, its Fermentation will be uicker, its Di- 
o# more effetual, and its Advancement more ſelicient. 

24- S. Firſt, the Ere@ Growth and St pr af of the Trunk ; this 
by the polition of its ſeveral Parts, : for beſides the (len- 
of the 7rwrk (till towards the top, the Circumferential 

of 0 Lhe Bog. likewiſe is, and het eminently, hereunto 

ent. So that as the Lignowv, Body, inthe ſmaller —— 
ſtanding Central, we may thence conceive and ſee their pliableneſs to 
any oblique motion z ſo here, on the contrary, the Body (tan- 
ding wide, it thus becomes the Strength of the Traxk , and moſt ad- 


vantageous to its Growth. We ſee the ſame Deſign 
Bones and Feathers : Bones, as thoſe te Leps an 
hollow. Now ſhould we the man Fan 


to a Solid; alt now it would be no heavier, and in that re- 
ſpect, as apt for morion 5 would il polture. And f Gor Boille 
Rs 22 Mentoe ol ircum ferential poſture. 

which, for the Gime Reaſons, in ſubſerviency to ing, oo ES 
ceeding 1! A, with the thi heir Sides, they 


are very lefs apt to bend, than if contrafted into a 
Solid Cylinder. wen eS in Natzre, but Art. For hence it 
bs, that + and Copeaters une and for together their Thaber- 


pieces and ſeveral Works oftentimes with double Joynts 3 which, al- 
thought 
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though they are no thicker,than a ſingle one might be made ; yet ſtand- 
ing at a diſtance, have a greater ſtrength than That could have. And 
the fame ArchiteQure, will have the ſame uſc,in the Tranks of Plants ; 
in moſt whereof 'tis very apparent ; as for inſtance, in Corn, For 
Nature deſigning its $4p a great Aſcent ; for its higher maturity, hath 
given ita tall Trunk: But to prevent its ravenous deſpoiling either of 
the Ear, or Sol; although it be tall, yet are its ſides but thin: And 
becauſe again, it ſhould grow not only tall and thriftity, but for avoi- 
ding propping up, ſtrongly too; therefore, the ſame proportion as its 
heigth bears, to the thinneſs of its fides, doth the greatneſs of its Cir- 
cumference alſo ; being fo far dilated asto parallel a Bil x (cif. 

25. $. Beſides the wy of the Lignows Body within the compaſs 
of a Ring, there are ſome $hootings thereof, often ſtanding beyond 
the Circumference of the ſaid King, making ſometimes a triangular, 
oftner a quadrangular Body of the Trank. To the end, that the Ring, 
being but thin, and not ſelf-ſufficient, theſe, like Splinters to Boner, 
might add ſtrength and ſtability to it. 

26. $. Next, the ſecurity and plenty of the Sap. For ſhould the 
Lignows Body, as it doth in the ſmaller Parts of the Koot, ſtand Central 
here alſo, and ſo the Cortical wholly ſurround it : the greater part of 
the Sap would thus be more immediately expos'd to the Sur and Aer ; 
and being lodged in a laxe Body, by them continually be prey'd upon, 
and as faſt as ſupplied to the Trank, be exhauſted. Whereas, the Pith 
ſtanding in the Center,the Saptherein being not only moſt remote from 
the Aer and Swr, but by the Bargque, and eſpecially the WFoed, being 
alſo ſurrounded and doubly immur'd, will very ſecurely and copt- 
ouſly be convey'd to all the Collateral Parts, and ( as ſhall be faid 
how ) thetop of the Trunk, 

27. $s. And the Sap by the amplitude, and great poroſity of the 
Pith, being herein more copious, its Fermentation alſo will be quicker; 
which we ſee in all Liquors,by ſtanding in a greater quantity tage- 
ther, proceeds more kindly : And being twn'd wp within the Wood, 
is at the ſame time not only ſecur'd from loſs, but all extream murati- 
ons; the Day being thus, not too hot 3 nor the Night, too cold for 
It, 

28. s. And the Fermentation hereof being quicker, its motion 
alſo will be ſtronger, and its Diſtribution more cfte&tual, not only to 
the dilatation of the Trunk , but likewiſe the ſhooting out of the 
Branches. Whence it is, that in the Bodics of Trees, the Bargque of it 
ſelf, though it be Sappy, and many Fibres of the Lignow Body mix- 
ed with it, yet ſeldom ſendeth forth any 5 and that in Herbs, thoſe 
with the leaſt Pjth ( other advantages not ſupplying this defe ) have 
the feweſt or ſmalleſt Branches, or other collateral Growths : and that 
Corn, which hath no Pith, hath neither any Branches. 

29. s. Laſtly, the Advancement of the Sap will hence alſo be 
more ready and ſufficient. For the underſtanding where, and how, 
we "hs: That in all Trunks whatſoever there are two Parts joyntly 
hereunto ſubſervient. In ſome, the Lignow Body and the Cortical, as 
in older Trunks ; the Pith being either excluded, or dried : But in 
moſt, principally, the Lignons and P1th ; as inmoſt Annual 
Growths of Trees ; but clpecially Herbs, where the Cortical Body is 
uſually much and often wholly Inſerted. 

30. $, 
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30. s. Of the Lignous Body it is fo apparent by its Pores, or ra- 
ther by its Veſſels, that we need no farther Evidence. For to what 
end are Veſſels, but for the conveyance of Liquor? And is that alſo, 
which upon cutting the young Branch of a Sappy Tree or Herb, by 
an accurate and y view may be obſerved. But when I fay 
the Veſſels of the Lignou: Body, I mean | ng, + them of the 
younger ſhootings, both thoſe which make the mew Ring, and thoſe 
which are mixed with the Cortical Body in the Barque : that which 
aſcendeth by the Pores or Veſſels of the Wood, being probably, be- 
cauſe in le quantity, more in form of a Fapoxr, than a Liquor. Yet 
that which Gucdion into the fides of its Pores, is with all thereunto 
ſufficient Aliment z as we ſee Orpine, Onions, &c. only ſtanding in 
a moyſter Aer will often grow. And being likewiſe in = ſupplied 
by the Inſertion: from the younger Shoots : But eſpecially becauſe as 
it is but little, ſo (conlidered as Aliment) it ferveth only for the 
growth of the Wood, and no more z whereas, the more copious Ali- 
ment aſcendent by the younger $hootr, ſubſerves not only their own 

wth, but the tion of others ; and is beſides with that in the 
Cortical Body the Fountain of Perſpirations, which we know even in 
Animals are mach more abundant than the Natritive Parts; and 
doubtleſs , __ are i m_ wa F 
i. $. tt ores, alt they are a free and wa 
to ho aſcending $4p; yet Fn. Pores or Veſſel: tbould te able of 
themſelves to = the Sap with that ſpeed, it h and ty, 
and to that height, as is neceſſary, cannot probably cuppa. It 
follows then, that herein we muſt grant the Pith a joynt ſervice. And 
why elſe is the Pith in all Primitive Growths the molt Sappy part, why 
hath it ſo great a ſtock of $4p, if not, after due maturation within it 
ſelf, ſtill to be disburſed into the Fibres of the Lignous Body £ Why 
are the Annual Growth: of all both Herbs and Trees, with great Piths, 
the quickeſt and the longeſt? But how are the Pores or Bladders 
of the Pith permeable? That they are ſo, both from their being ca- 
of a repletion with Sap, and of being again wholly emptied of 
it, and again, inſtead thereof fill'd with Aer, is as certain as that they 
are Pores, That they are permeable, by the breadth, appears from 
the dilatation of the Lignons Body, and from the production of Brar- 
cher, us hath been, and (hall hereafter be ſaid. And how elſe is there 
a Communion betwixt This and the Cortical Body > That they are fo 
alſo, by the length, is probable, becauſe by the beſt Microſcope we 
cannot yet obſerve, that they are viſibly more open by the breadth, 
than by the length. And withall are ranked by the length, as thoſe 
of the Inſertions by the breadth of the Trunk, But if you ſet a 
piece of dry Elder-Pith in ſome tinged Liquor, why then doth it 
not penetrate the Pores, ſo as to aſcend through the Body of the Pith? 
The plain reaſon is,becauſe they are all ld with Aer. Whereas the Pith 
in a Vegetating Plant, as its Parts or ladders are ſtill generated, they 
are at the ſame time alſo hIl'd with Sp 5 which, as 'tis gradually ſpent, 
is ſtill repaired by more ſucceeding, and fo the Aer (till kept out ; as in 
all Primitive Growths, and the Pith of Elder it ſelf : Yet the ſame Pith, 
by reaſon of the following Winter, wanting a more copious and quick 
ſupply of Sap,thus once become, ever after keeps dry. And fince in the 
id Trial the Liquor only aſcends by = lides of the Pith, that 
In 
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is of its broken Bladder, we ſhould thence by the ſame reaſon con- 
clude that they are not penetrable by the breadth neither, and fo no 
way, 3 ind then it need not be ask'd what would follow. But cer- 
tainly the Sap iti the Bladders of the Pith is diſcharged and repaired 
every moment,as by its ſbriv'ling up,upoh cutting the Plant, is evident. 
32. $. We ſuppoſe then, that as the Sap aſccfideth into the Trank 

by the Lignows Body, (o partly alſo by the Fith. For a piece of Cotton 
with one end immers'd in ſome ti Liquor, and with the other 
ere above, though it will not imbibe the Liquor fo far as to over- 
run at the top, yet ſo as to advance towards it, it will. So here, the 
Pith, bein 2 ng and ſpongy Body, and in its Vegetating ſtate, its 
Pores or Bladders being allo permeable, as a curious Filtre of Natwres 
own contrivance, it thus advanceth, or as people uſe to fay, fucks up 
the Sap. Yet as it is ſeen of the Liquor in the Cotton ; fo likewiſe are 
we to ſuppoſe it of the Sap in the Pith ;; that though it riſerh up for 
ſome way, yet is their ſotve term, beyond which u riſeth nor, and 
towards which the motion of the aſcending Sap is more and more bro- 
ken, weak and flow, and fo the quantity thereof leſs and Iefs, Bur 
becauſe the Sap moveth not only by the length, but breadth of 
ml Rs at the ſame time therefore as it partly aſcendeth by the 
Pith, it's likewiſc in part prefſed into the Lignous Body or into its 
Pores. And ſince the motion of the Sup by the breadth of the Pith 
not being far continued, and but collateral, is more prone and ealie, 
than the perpendicular, or by its length; it therefore follows, that 
the collateral motion of the Sap, at ſuch a _ or part of the 
Pith, will be equally ſtrong with the perpendicular at another part, 
though ſomewhat beneath it 5 and that where the perpendicular is 
more broken and weak, the collateral will be lefs ; -and conſequently 
where the perpendicular tendency of the Sap hath its term, the colla- 
teral tendency thereof, and fo its preſſure into the Pores or Veſſels of 
the Lignonus Body, will [till continue. Through which, in that they 
are ſmall, and fo their ſides almoſt contiguous, the &2p as faſt as pre(- 
ſed into them willeafily run up 5 as in very ſmall Glafſe Pipes, or be- 
twixt the two halves of a Stick firſt (lit, and then tyed ſomewhat looſe- 
Iy together, may alſo any Liquor beobſerved ro do, By which Ad- 
vantage the facility and ſtrength of that aſcent will be contmued 
higher in the ſaid Veſſels, than in the Pith. Yet fince this alſo, as 
well as that in the Pithþ will have its term 3 the Sap, although 
thus far, would at laſt be ſtagnant, or at leaſt its aſcent be very | 
ring, ſlow and feeble, if not ſome way or other re-inforced. here- 
fore, as the Sap moving by the breadth of the Ph, prefieth thence 
into the Veſſcls of the Lignons Body; fo having well fill'd: theſe, is 
in part by the ſame Collateral motion disburſcd back, (into a yet 
higher Region of the Fith, By which partly, and partly, by that por- 
tion of the Sap, which in its perpendicular aſcent was before 
therein ; 'tis thus here, as in any infcriour. place equally repleniſhed. 
Whereupon the force and vigour of the perpendicular motion of the 
Sap herein, will likewiſe be renew'd ; and fo its Collateral motion alfo, 
and ſo its preſſure into the Veſſels of the Lignons Body, and conſequently 

w Its aſcent therein : and fo by a preſſure, from theſe mto the Pith, and 

x from the P:th into theſe, reciprocally carried on 5 a moſt ready and co- 
pious aſcent of the Sap will be continued, from the bottom to _— 
though of the higheſt Tree. 


of Plants. 


»* An Appendtx. 


Of Trunk: Roots and C laſpers. 


HE diſtin Parts whereof theſe are compoſed, are the fame 
with thoſe of the Trank , and but the continuation of thera. 

I. $. Trunk Roots are of two kinds: Of the one, are thoſe that 
vegetate by a dire deſcent : The place of their Eruption is ſome- 
times all along the Trunk 3 as in Mint, &c. Sometimes only at its 
utmolt point, as in the Bramble. 

2. 2. The other fort are ſuch asneither aſcend nor deſcend, but 
ſhoot forth at right Angles with the Trank 5 which therefore, though 
as to their e, they are truce Roots, yet as to their Nature, they are 
a Middle Thing betwixt a Root and a Trunk, 

3. $. Claſpers, though they are but of one kind, yer their Na- 
ture is double ; not a mean betwixit that of the Koot and that of the 
Trunk , but a compound of both z as in their Circumvolutions, where-+ 
in they often mutually aſcend and deſcend, 1s ſeen. 

4- $. The ule of theſe Parts may be obſerved as the Trunk Mounts, 
or as it Trails. In the mounting of the Trank, they are for Sup- 
port and Supply. For Support, we ſee the Claſpers of- Vines : the 
Branches whereof being very | fragile and (lender; unleſs by 
their Claſpers, they were — contain'd together, they muſt 
needs by their own weight, and that of their Fruit, undecently fall ; 
and be alfo liable to frequent breaki So that the whole care 
s divided betwixt the Gardener and Nature; the Gardener, with 
his Ligaments of Leather, ſecures the main Branchesz and Nature, 
with theſe of her own finding, ſecures the Leſs. Their Conveniency 
to which end, is ſeen m their Circunmvolations, a motion, not proper 
to any other Part: As alſo in their toughneſs, though much more 
ſlender than the Branches whereon they are appendent. 

5 $. TheClaſpers of Bryony have a retrograde motion about eve- 
ry Third Crrcle, to the form a Doublet-Claſp. Probably for the more 
certain hold z which, if it miſs one way, it may be ſure to take 
another, 

6. s. For Supply, we ſee the Trank-Roots of Toy. For mount- 
ing very high, and being of a cloſer or more compact Subſtance than 
that of a Vine; the Sap could not be ſufficiently ſupplied to the _ 
Sprouts, unleſs theſe, to the Mother-Root, were joyntly affiſtant. Yet 
ſerve they for ſupport likewiſe 3 whence they ſhoot out, not as 1n 
Creſſer, Brook:lime, &c. recipocrally on each fide, but commonly, all 
on one; that ſo they may be faſtned at the neareſt hand. 

7. $. In the Trailing of the Trak , they ſerve for ſtabiliment, 

ion and ſhade. For ſtabiliment, the Claſpers of Cucumber: 

are of good uſe. For the Trunk and Branches being long and fragile, 
the Bruſhes of the Winds would injurioufly hoife them to and fro, to 
the dammage bath of themſelves and their tender Fruus, _ 
K 2 they 


PII — — = EE” —— HY 
—— w _ 


= ——— 7 


28 


The Anatomy | Book TI 


they not by theſe Ligaments brought to good Aſſociation and Set- 
tlement. 

8. $. As for this end, fo for Propagation, the Trank-Roots of 
Chamemile do well ſerve. Whence we have the reaſon of the common 
obſervation, that it grows better by being trod upon : the Mould, 
where too laxe, being thus made to lie more conveniently about the 
faid Trank-Roots newly bedded therein ; and is that which 1s ſometimes 
alſo effetted in Rowling of Corn. 

9. $. For both thele ends, Serve the Trunk-Roots of Strawberries ; 
as alſo for ſhade ; for in that all Strawberries delight ; and by the trai- 
ling of the Plant is well obtain'd. So that as we are wont to tangle 
the Twigs of Trees together to make an Arbour Artificial; the fame 
is here done to make a Natural one : as likewiſe by the Claſpers of 
Cucumbers. For the Branches of the one by the Linking of their 
Claſpers, and of the other by the Tethering of their Tramk- Roots, be- 
ing couched together z their tender Fruits thus lie under the Um- 
brage of a Bower made of their own Leaves. 


CHAF. IV. 


Of the GERMEN, BRANCH, and LEAF. 


Þ HE Parts of the Germwen and Branch, are the 
FF ſame with thoſe of the Trank 3; the fame Skin, 
Cortical and Lignous Bodies, Inſertment and Pith, 
hereinto propagated, and diſtintly obſervable 
herein. 

2. $. For upon Enquiry into the Original 
of a Branch © —_— it appears, That it 
1s not from the Swperficies of the Trunk ; but 

_ ſo deep, as to take, with the Cortical, the 
Lignons Body into it ſelf: and that, not only from its Ci 

but from in Inner or Central Parts So as to take the Pith in 
alſo. Divers of which Parts may commonly be ſeen to ſhoot out 
into the Pith ; from which Shoots, the ſurrounding and more ſuper 
our Czermens are originated ; in like manner as the Succulent Part of 
the Lignous Body of the Trunk is ſometimes principally from thoſe Fi- 
brous Shoots which run along the Pith in the Root. 

3- 9. Themanner wherein uſually the Germenand Brench are fram'd, 
is briefly thus : The Sap ( as isfaid, Chap. 3. ) mounting in the Trunk, 
will not only by its length, but by its breadthalſo, through the Inſertions 
partly move. Yet, its Particles being not all alike qualified, in diffe- 
rent degrees. Someare more groſs and (luggiſh; of which wehave the 
formation of a Circle of Wood only, or of an Armal Ring. Others are 
more brisk ; and by theſe, we have the Germen propagated, For by 
the vigour of their own motion from the Center, they impreſs anequal 


tendency on ſome of the inner Portions of the Lignons Body next adja- 


cent 
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cent to the Pith, to move with them. And fince the Lignons Body is 
not entire, but frequently difparted 3; through theſe Diſpartments, the 
faid interiour Portions, uporr their Nutrition, actually ſhoot 5 not 
only towards the Circumference, fo as to make part of a Ring; but even 
beyond it, in order to the produftion of a Gerwer. And the Lignons 
Body thus moving, and carrying the Cortical along with it 3 they both 
make a force upon the Skim. Yet their motion being moſt even and gra- 
dua!, that force is ſuch likewiſe 5 not to cauſe the leaſt breach of its 
parts, but gently to carry it on with themſelves 3 and fo partly, by 
the extenſion of its al oy exiſtent parts, as of thoſe of Gold in draw- 
ing of Guilded Whyer ; and partly, by the accretion of new ones, as in 
the enlarging of a Bubble above the Surface of the Water ; it is ex- 
tended with them to their utmoſt growth. In which growth, the 
Germen being prolonged, and fo diſplaying its ſeveral parts, as when 
a Proſpedive or Teleſcope is drawn out, thus becomes a Branch. 

4- $. The ſame way as the propagation of the Parts of a Germen is 
contriv'd, is its due nutrition alſo. For being originated from the 
inner part of the Lignons Body, 'tis nouriſhed with the beſt fermented 
Sap in the Trunk, ſc. that next adjacent to it in the Pitrh. Belides, 
finceall its Parts,upon their ſhooting forth, divaricate from their per- 
pendicular, to a crols Line, as theſe and the other grow and thrive 
together, they bind and throng each other into a Kot : through 
which Kot the Sap being ſtrain'd, "tis thus, in due moderation and 
purity delivered up into the Branch. 

s. $ And for Knots, they are ſo neceſlary, as to be ſcen not 
only where collater] Branches put forth 5 but in ſuch Plants alſo, as 
ſhoot up in one fingle Trunk ; as in Corn. Wherein, as they make 
for the h of the Trwnk; fo by fo many percolations, as they 
are Knots, the traſmiſſon of the &84p more and more refined 
towards the Exr. So that the two general uſes of Knots are, For 
fimer ſtanding, and finer growth. 

6. $. Laſtly, as the due Formation and Nutrition of the Germen 
are provided for, ſo is its ſecurity alſo ; which both in its poſition upon 
the Funk, and that of its Parts among themſelves, may be obſerved. 
The poſition of its Parts ſhall be confidered in ſpeakimg of the 
Leaf. As to its ſtanding in the Trank, tis alwayes betwixt the 
trunk or older Branch, and the Baſes of the Stalk of « Leaf; where- 
by it is not onl rded from the {njurics of any contingent Vio- 
lence ; but al hs the more piercing aſlaults - the Cold; fo 
| till in time 'rtis grown larger, and more harcy. The maner 

uſes of the p_ ee mn etnss after it be- 
comes a Branch; hath already been, by the Ingenious Mr. $8harrock Hiſt. of the 
very well obſerved z to whom refer. Prop.ot V eget. 


7. $. UPON THE prolongation of the Germes into a Branch,its 
Leaves are thus difplay'd. The Parts whereof are ſubſtantially the 
ſame with thoſe of a Branch. For the Skin of the Leaf, is only the 
ampliation of that of the Branch ; being partly by the accretion of 
new, and partly the extention of its already exiſtent parts, dilated 
Fe in making of Leef-Gold ) into its preſent breadth. The Fibres or 

erves Ky —_ the Leaf, are only the Ramifications of the 
Branch's Wood , or Lignous Body. The Parenchyma of the Leaf, 

which 
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which lies b-twixt the Nerves, and as in Gentlewomens Needle-works, 
fills all up, is nothing elſe, but the continuation of the Cortical Body, 
or Parenchymons part of the Barque from the Branch into it (elf, as in 
moſt Plants with a thick Leaf, may eafily be ſeen. 

8. s. The Fibers of the Leaf neither ſhoot out of the Branch, or 
the Trunk, nor ſtand in the Stalk, in an ever Line ; but alwayes in 
either an Angalar or Circular poſture ; and uſually making either a 
Triangle, or a Semi-Circle, or Chord of a Circle 3 as in Ciebory, Endive, 
Cabbage, &c. may be obſerved. And if the Leaf have but one main Fi- 
ber, that alſo is poſtur'd in a bowed or Luwar Figure ; as in Mint and 
others. The uſual number of theſe Vaſcular Threds or Fibres is 3,5,or 7. 

9. h$. The reaſon of the faid Politions of the Fibers in the Stalk, of 
the Leaf, is for its more Ere& growth, and greater Strength : which; 
were the poſition of the faid Fibers in an even Line, and fo the Stalk 
it ſelf, as well as the Leaf, flat z muſt needs have been defettive ; as 
from what we have ſaid of the Circumferential poſture of the Lignous 
Body in the Trunk, we may better conceive. 

10. $. As likewiſe for the ſecurity of its Sap : For by this means 
it is, that the ſeveral Fibers, and eſpecially the main or middle Fiber 
of the u_ together with a conſiderable part of the Parenchyma, are 
ſo diſpoſed of, as to jut out, not from its upper, but its back, or 
neither Side. Whence the whole Leaf, reclining backward, becomes 
a Canopy to them, defending them from thoſe Injuries which from 
colder Blaſts, or an hotter Sun, they might otherwiſe ſuſtain. So 
that by a mutual benefit, as Theſe give ſuck to all the Leaf, fo that 
again proteFion to Theſe. 

11. $. Theſe Fibers are likewiſe the immediate Viſible Cauſe of the 
Shape of the Leaf. For if the nethermoſt Fiber or Fibers in the $talk 
(which thence runs chiefly through the length of the Leaf ) be in pro- 
portion greater, the Leaf is long ; as in Endive, Cichory, and others: 
If all of a more <qual fize, it ſpreads rounder, as in Ivy, Doves-foot, 
Colts foot, 8c. And although a Dock-Leaf be very long, whoſe 
Fibers notwithſtanding, as they ſtand higher in the $talk, arc diſpoſed 
into a Circle all of an equal fize ; yet herein one or more peculiar 
Fibres, (tanding, in ornear the Cezter, betwixt the reſt, and running 
through the length of the Leaf, may be obſerved. 

12. $. In correſpondence alſo to the f1ze and ſhape of theſe Fibres, 
is the Leaf flat. In that either they are very ſmall, or if larger, yet 
they never make an entire Circle or Rzzg ; but either half of one, as 
in Borage, or at moſt three parts of one, as in Afuller, may be ſeen. 
For if either they were ſo big, as to contain , or ſoentire, as perfet 
to include a Pith, the Energy of the Sap in that Pith, would cauſe 
the ſaid Lignous Ring to ſhoot forth on every ſide, as it doth in the 
Root or Trunk: But the ſaid Fibers being not figur'd into an entire 
Ring, but ſo as to be open ; on that hand therefore where open 
they cannot ſhoot any thing directly from themſelves, becauſe there 
they have nothing to ſhoot; and the Sap having alſo a free vent 
through the ſaid opening, againſt that part therefore which is there- 
unto oppſite, it can have no force z and fo neither will they ſhoot 
forth on that hand 3 and fo will they conſequently, that way only 
-- a the force of the &8ap diretts, which is only on the right and 
efc. 
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13. $. The ſeveral Fibers in the Stalk, ding ths Fir 
Leaf, with very many Sub-diviſions. a ro the t ibers 
iefalated any, of oh, 6X 0G (RY to the edge of the 
is it Even, or Scallopd. Where theſe Inoſculations are not 
ol a no Leaves, but only a company of Filaments z as in 
Fenn 

14- $ To the Formations of Leaves, the Fouldings immediately 

z PE, ang proper 

her ; both not only in the outer, but Cen- 

eo gry anon py ea ET 
outer: both which in the Cautious of a Germen may be ſeen. 

* $. Nor is thexe greater Art in the Forms, than in the Foulds 

ftures of Leaves ;, both anſwerably varying, «JF > way 
they may wo Of the Puincunci 
ſtane'd in by the Learned Aye brown, ] | omit to 
Others there are, which though not all ſo univerſal, yet cw 
ceſſary where they are, giving two general advantages to the Leaves, 
Eleganc ines Security, , ſe. in taking up, ſo as their Forms will bear, 
the lea in being ſo conveniently couch'd, as to be capable 
of receivi ving proteion from other Parts, or of giving it one to ano» 
ther 5 Ei_ 

16. $. Firſt, There is the Bow-Lap, where the Leaves are all 
nmr convexly one over another, but not plaited z being to 

h, breadth and number of Leaves moſt agreeable z as in the 
Bos Pear-tree, Plun-tree, Ec. But where the Leaves are not fo 
thick ſet, as to ſtand.in the Bow-Lap, there we have the Plicatzre, or 
the Flat-Lap ; as in Roſe-Tree, Strawberry, Cinqueſoyl, Barnet, $&&c. For 
the Leaves being bere plaited, and fo lying in half their breadth, and 
divers of them thus al(o collaterally ; p_—_—_ the thickneſs of 
them all, and half their breadth, are much dimenſions 3 by which 
they ſtand more ſecure within theruſelves, and in better conſort with 
other Germen-Growths in the ſame Truſs, If the Leaves be much in- 
dented or jagg'd, now we have the Duplicatzre ; wherein there 
are divers Plaits in one Leaf, or Labels of a Leaf, but in diltindt 
Ser, a leſſer under a greaters as in Sowchww, Tanſey, .&c. When 
the Leevesr ſtand not collaterally , but ſingle 3 are moreover 
very broad ; then we have the iplicature as in Gooſeberries, Mal- 
lows, &c. the Plaits being not only divers in the fame Leaf, but of 
the ſame Set continuant, and fo cach Leef gather'd up in. ve, ſeven 
or more Foxids, in the fame manner as our. Gentlewomens Fans. 
Where either the thicknek of the Leaf will not it a Flat-Lyp, or 
the fewneſs of their number, orthe ſmalnefs of their Fibers, will allow 
the Rowlthere This may be obſerved. Which i ſocctimes Gqgls, as in 
Bears-Ears, Arum, Flanonls, Jeruſalem Comſlip, &c.. —_— 
ble, the two Rowle beginning at each edge of the Leaf 
in the middle. Which again, is cither the Fore-Rew! egy or 
Rowl. If the Leaf be d to grow now we have.he Back 
Rowl, as in Docks, Sorrels, and the reſt of this Kindred : as alſo in 
—_— ab dr like Hants. For mo y_ Fibers, and. _ 
with a e part of the Cortical I prominent 
the Back:ſede of hs Tock they thus nd hn couch'd up be- 

rwur 
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twixt the two Rowls 3 on whoſe ſecurity the growth of the Leaf 
in length depends. But thoſe of Bears-Ears, Violets, Doves Foot, 
Warden, and many more, upon contrary reſpetts, are rowled up in- 
wards. Laſtly, t is the Tre-Rowl, as in Fern; the Labels w 

of, t h all rowled up to the main Stem, yet could not ſtand fo 
firm and ſecure from the Injuries cither of the Ground or Weather unlefs 
to the Rewls in breadth, that by the length were ſuper-induc'd ; 
the Stalk or main Stem giving the fame ProteCttion here, which in 
other Plants by the Leaves, or ſome particular Mantling, is contriv'd. 
Theſe, and other Foulds, See in the Figures belonging to the Firit 
Part of the Fowrth Book. 

17. s. According to the Form and Foulding of every-Leef or 
Germen, is its ProteQtion order'd 3 about fix ways whereof may be 
obſerv'd ; /c. by Leaves, Surfoyls, Interfoyls, Stalks, Hoods and Mant- 
lings., Toadd to what we have above given, one or two Inſtances. 
Every Bud, beſides its proper Leaves, 1s covered with divers Leafy 
Pannieles or Surfoyls ; which, what the Leaves are to one another, 
are that to them all : For not opening except gradually, they admit 
not the Weather, Wet, Sun or Aer, to approach the Leaver, except by 
degrees reſpondent, and as they are gradually inur'd to bear them, 
Sometimes, beſides Surfoyls, there are alſo many Interfoyls fer betwixrt 
the Leaves, from the Circumference to the Center of the Bud ; as in 
the Haſel. For the Fibres of theſe Leaves ſtanding out fo far from a 
plain ſurface 3 they would, if not thus ſhelter'd, he too much expos'd 
and naked to the Severities of the Weather. Where none of all the 
ProteQions above-named, are convenient, there the Membranes of the 
Leaves by continuation in their firſt forming ( together with ſome F3- 
bres of the Lignous Body ) are drawn out into fo many Mantles or 
Veils ;, as in Docks, Snakeweed, &c. For the Leaves here being but 
few, yet each Leaf and its Stalk being both exceeding long ; at the 
bottom whereof the next following Leaf ſtill ſprings up; the form 
and poſture of all is ſuch, as ſuperſedes all the other kinds of Prote&ti- 
on, and ſo each Leaf apart is provided with a Veil to it ſelf. Theſe, 
and other ProteFions, See in the Figures belonging to the Firſt Part 
of the Fourth Book. 

18, s The Uſes of the Leaves, I mean in reſpet of their ſervice 
to the Plant it ſelf, are theſe : Firſt, for ProteQtion 3 which, be- 
ſides what they give one to another, they afford alſo to the Flower 
and Fruit. To the Flower in their Fovulds ; that being, for the moſt 
p_ born and uſher'd into the open Acer by the Leaves. To the 

ruit, when afterwards they are diſplay'd, as in Strawberries, Grapes, 
Raſps, Mwlberries, _— which, and the like, ſhould the Sun- 
Beams immediately ſtrike , eſpecially while they are young, t 
would quite ſhrivel them up ; Nee being by the Leaves hows Le 
=P impreſs the circumjacent Aer fo far only as gently to warm the 

id Fraits, and ſo to promote their Fermentation and Growth. And 
accordingly we ſce, that the Leaver above-named are exceeding large 
in p to the Fruits: whereas in Pear-trees, Apple-trees, &e, 
the Fruit being of a ſolider Parenchyma, and fo not needing the like 
r_— are uſually equal with, and often wider in Diameter than 

aver, 
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19. $. Another uſe is for Augmentation ; or, the capacity for 
the Gre reading and ampliation of a Tree or other Plant , are its, 
Leaves. For herein the Lignons Body divided into ſmall Fibres, 
and theſc all along their lax 19d hong Parenchyma ; they 

arc thus a Body fit for the imbibition of $ eafie Growth. Now 
the 8ap having a free reception into the Leaves, it (till way to 
the next ſucceeding in the Branches and Truek , and the 


of the &ap in t for the mounting of that in the Root, and i 
of that in the Grownd, But were there no Leaves to make a free 


reception of 8 , it muſt be needs be t in all the Parts to the 
Root, and fo the Root being 2 O_ and other Offices 
will be qhmmpars fon odor rms As in the mo- 


tion of a atch, although the original term thereof be the 8pri = 
the capacity for its continuance in a due meaſure throughout a 
Wheels, bake Gerend alemetien ofthe Belles 
20. $. , As the Leeves fubſerve the more copious advance- 
ment, ſo the hi ap + of the Sap. For this being well fermen- 
ted both in the Kor, and in its Aſcent through the Trunk, and and 
1, Fo d to a farther ſeparation ; t 
ſtill depoſited into the Leaves z the more elaborate eſſential only 
thus fu wo che Flower, Fruit and Seed, as their convenient 
ment. Whence it is, that where the Flowers _ are many and large, in- 
to which the more odorous Particles are receiv'd, the green 
Leaves have little or no ſmell ; as thoſe of tree, Carnations, French- 
Marigold, Wood-bind, Tulips, &c. But on the contrary, where the 
Flowers are none, or the Leaves themielve are likewiſe of 
a ſtrong favour; as t of Wormmood, Tanſie, Baum, Mint, Rue, 
Geranium Moſchatum, Angelica, and others. 


Df Thorns, Hairs and Globulets. 


Horn: are of two _ -—_ Cortical. Of the firſt are 
ſuch as thoſe of t and are conſtituted of all the 
fame ſubſtantial Parts whereof the Germes or Bud it (lf, andin a 
like proportion: which alſo in their Infancy are ſet with the reſem- 
blances of divers minute Leaves. Of affinity with theſe are the Spinets 
or Thorny Prickles upon the Edges and Tops of divers Leaves, as of 
Barbery, Holly, Thiſtle, Furze, and others ; all which [ think ate the 
filamentous extremities of the Lignous Body (heathed in the Skim. But 
this principal differnce betwixt a Bud and theſe Lignons Thorns, is ob+ 
ſrvble That the Bud hath its Original from the Inner part of the 
nous Body, next the Pith : But theſe Thorns, from the outer, and 
ye. roo Part z and fo produceth no Leavez, but 1 is, as It were, the 
Mola of a Bud. 


L & | 
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2. $. Cortical Thorns are ſuch as thoſe of the Rarberry Buſh, be- 

ing not, unleſs in a moſt extraordinary ſmall and invilible proportion 

ropagated from the Lignons Body, but as, it ſeems, wholly from the 
Cortical and Skin, or from the exteriour part of the Bargue. 

C.2. $.25- 2, $. The Growth of this Thorn may farther a_ what in the 
Second Chapter we ſuppoſed ; ſe. That as the endency of the 
Lignous Body, is to Aſcend, (0 of the Cortical to Deſcend. For as the 
Lignons Thorn, like other Parts of the Trunk , in its Growth aſcends; 
This, being almoſt wholly Cortical, pointeth downdward. The uſe of 

Hiſt. of the Thorns the Ingenious Mr. Sharrock hath obſeved. 

Prop.ofVeget. 4. h. Upon the Leaves of divers Plants two Produttion; ſhew 
themſelves, ſc. Hairs and Glowbulets, Of Hairs, only one kind is 
taken notice of ; although they are various. Ordinarily they are of 
a Simple Figure ;, which when fine and thick fet, as on moſt Hairy 
Bads ; or fine and long, as on thoſe of the Vane, we call them Dows. 


Hair riſing ip one round entire a little way above the larkice of 
the _ then diſparted, Star-like, 9 —_— four, hve by (ix 
Points, al at right Angles with t id perpendicular Baſs. 

6. $9. TheU 7 rs. for Diſtindion and Proteffion. That 
of DiſftinJion is but ſecondary, the Leaves being to a conlide- 
rable ſize. That of Protedion is the prime, for which they were ori- 
ginally form'd together with the Leeves themſelves, and whoſe ſer- 
vice they enjoy in their Infant-eſtate : For the Hairs being then in form 
of a Down, always very thick ſet, thus, give that Protefion to the 
Leeves, which their exceeding tenderneſs then _— — ſo that they 
ſeem to be veſted with a Coat of Frize, or to be kept warm, like 
young and dainty Chickens, in Wool. 

7. $. Globulets are ſeen upon Orach, both Garden and Wild ; 
and yet more plainly on Mercury or Bonus Henricus. In theſe, grow- 
ing almoſt upon the whole Plant, -and being very large, they are by 
all taken notice of. 

3. s. But ſtri& Obſervation diſcovers, that theſe Globulets are 
the natural and conſtant Off-ſpring of very _—_—— Plants, Both 
theſe Globulets, and likewiſe the diverſity of Hairs, I find that Mr. 

Micrography. Hook hath alſo obſerved, I take notice, that they are of two kinds ; 
Tranſparent, as upon the Leaves of Hyſop, Mint, Baume, and many more 
White, as upon thoſe of Germander, Sage, and others. All which, 
though the naked Eye will diſcover, yet by the help of Glife: we 
may obſerve them moſt diſtintly. The uſe of theſe we ſuppole the 
ſame, in part, with thoſe of the Flower, whereof we ſhall ſpeak. 
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CHAP. V. 
Of the FLOWER. 


E next proceed to the Flower. The general Parts 
6 whereof are moſt commonly threez ſc. the Em- 
palement, the Foliation, and the Attire. 

2. $, The Empalement, whether of one or more 
[ call that which is the utmoſt Part of the 
lower, encompaſiing the other two. 'Tis com- 
pounded of the three general Parts, the Skin, the 
Bodies, cach Empaler (where there are divers 

ing as another little Leaf; as in thoſe of a @uince-F lower, as 
as they happen to be is well ſeen. As likewiſe in the 

Primroſe, with the green 3 commonly fo call'd, though by a 
miſtake : For that which ſeems to be the EF lower, is only the more 
flouriſhing Empalement, the F lower it (elf being White, the con- 
tinuation of all the three aforeſaid Parts into cach Empaler, is diſco- 
verable, I think, no where better than in an Artichoke, which is a 
true Flower, and whoſe 7 are of that amplitude, as fairly to 
ſhew them all : As alſo, that the Original of the 84x of cach 
or Leaf is not diſtiadt from that of the reſts but to be all one 
lid in fo many Plaits or Duplicatures, as there are Leaves, from the 
outermoſt ro the inner and moſt Central ones. 

3- $. The Delign of the , is to be Security and Band: 
tothe other two Parts of the F : To be their Security before its 
opening, by intercepting all extremities of Weather : Afterwards to be 
their Bands, and firmly to contain all their Parts in their due and 
moſt decorous poſtnre : fo that a Flower without its A 
would as uncouth and taudry, as a Lady without her Bodies. 

4- Q. ed it is various, and ſometimes 
wanting. Some Flowers have none, as Tulips; for having a fat and 
frim Leaf, and each Leaf likewiſe ſtanding on a broad and ſtrong B«- 
fs, they are thus ſufficient to themſelves. Carnations, on the con- 
trary, have not only an Empalewent, but that ( for more firmitude ) 
of one picce : For otherwiſe, the Foot of each Leaf being very long 
and (lender, moſt of them would be apt to break out of compaſs : 

et is the top of the Empalement indented alſo; that the Indentments, 
rides lapp'd over the Leaves before their expantion, may then 
proteft them 5; and by being ſpread under them afterwards, may bet- 
ter ſhoulder and prop them up. And if the Feet of the Leaves be 
both long and very tender too, kere the Empalement is numerous, 
t h confiſting of ſeveral pieces 3 yet thoſe in divers Rawnds, and 
all with a counterchangeable reſpet to each other ( which alſo the 
Learned Sir Thomas Brown obſerves ) as in all Knepweeds, and other 

Flowers ; whereby, how commodious they are for both the aforeſaid 
ends, may cafily be conceiv'd 3 and well enough exemplified by the 
Scales of Fiſbes, whereunto, as to their poſition, they have not an 
unapt reſemblance. 
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5. $s. THE FOLIATION allo, isof the fame ſubſtantial Natwre 
witl; the green Leaf; the Membrane, Pulp, and Fibres whereof, be- 
ing, as there, ſo here, but the continuation of the Skin, the Cortical 
and Lignons Bodies, 

6. $. The Fonlds of the Flawer or Foliation are various, as thoſe 
of the green Leaf 3; but ſome of them different. The moſt general 
are, Firſt, The Cloſe-Conch, as in Roſes, and many other double Flew- 
ers. Then the Concave-Conch, as in Blattaria flore albo. Next the 
Flait, as in ſome of the Leaves of Peaſe-Blooms, in the Flowers of Cori- 
ander, &c. which is cither ſingle, as in thoſe nam'd 3 or double, as in 
Blew-Bottle, Jacea, and more of that rank. Next, the Couch, and 
Plait together in 'the ſame Flower, as in Marigolds, Daiſier, and all 
others of an agreeing form : where the firſt apparent Fould or Coor- 

wre of the Leaves is in Conch; but the Leaves being ereQ, each 
LLewife may be ſeento lie in a double Plait within it ſelf, Then 
the Rowl, as in the Flowers of Ladies-Bower, the broad top of each 
Leaf being by a double Rowl foulded up inwardly. Next, the Spire, 
which is the beginning of a Rewl; and may be ſeen in the Flowers 
of Mallews, others. Laſtly, the Plait and Spire t r, where 
the Part analogous to the Foliation, is of one piece, the Plaits being 
here laid, nar qanthr on by 8piral Lines to the top of the Flower, 
as is in divers, and I think, in Convolowlns Doronici folio, more ele- 
gantly ſeen. Theſe and other Fonlds, See in the Figures belongi 
to the Second Part of the Foxrth Book. The reaſon of all which 
varieties, a comparative conſideration of the ſeveral Parts of the 
Flower may i Ile only mention, That no Flower, that I find, 
hath a Back-Rowl, as hath the green Leaf. For two Reaſons z becauſe 
its Leaves have not their Fibres ſtanding out much on their backſide, 
as the green Leaves have; and becauſe of its Attire, which it ever em- 
boſomes, and cannot ſo well do it by a Back-Rowl. 

7. $. The uſual Prote@ions of Flowers by the Precedents are cx- 
preſsgd, ſe. Green Leaves and Empalements. Some have another more 

tar, that is a dowble Veil; as the Spring-Crocws., For having no 
ment,and ſtarting up early out of the Afowld,cven before = hs 


Leaves, and that upon the firſt _—_ of the Spring ; leſt it ſhould 


thus be quite ſtarved, 'tis born ſwat 
with a pair of Sheets upon its Back. 

8. s. The Leaves of divers Flowers at their Baſis have an hairy 
= by which Tfts the Concave of the Empalement is filled up ; 
That, being very choice and tender, they may thus be kept in a gen- 
tle and ant Warmth, as moſt convenient for them. 

9. $. The Leaves of the Flower, though they are not hairy all 
over, yet in ſome particular pu they are often ſet with a fine 
Downy Velvet ; that, being by their ſhape and poſture in thoſe 
parts contiguous to their delicate and tender Attire, they may this 

ive it a more ſoft and warmer touch. Thus in the Flower of Ladies 
_—_— thoſe parts of its Leaves which row! inward, and lic contiguous 
to the Attire, are Downy ; whereas the other Parts are ſmooth or 
bald : So the Flowers of Peaſe, Spaniſh Broow, Toad-Flax, and many 
others, where contiguous to their Attires, are deck'd with the like 
Hairy Velvet. 


up in a double Blarker, or 
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10. $5. As upon the Green Learer, fo upon the Flowers are 
Glabulets formtimes feen 3, as upon the backſide af that of Exnls. On 
none more plainly than that kind of gl/atteris with the white F lower ; 
where they are all tranſparent, and ing both on the Stalk and 
_—. the Flower, each ſhewing fikewie its Pedancle whereon it 
b 

1. s. The uſe of the Flower, or the Foliatio® whereof we now 

( that is, as to its private ſervice ) is for the protetion of 
the Artire ; This, as its under, and the Empalement as its upper Gar- 
ments. As likewiſe of the Fruit : The neceſlity of which Service, in 
ſome Caſes, by the different firuation of the Flower and Frait, with 
reſpet to each other, is evident + s, Pears, and ſeveral other 
Fruits, ſtanding behind or under the & lower 3 but CY 
and divers others, within it. For theſe, being of a very t and 
nm po. forth with the colder part of the 
pring 3 cou ” CD EIT 0 CANINE Extre- 
mities Air, (as & a more ſolid Parenchywa can ) except 

up within their F lowers. , 

FR & And as the — ſerviceable to the ſafety of the 

rait, (© is it to its growths ſe, in its , or Embryo-eſtate; 
for which purpoſe, as there is a F lower, fo that F lower is greater or 
les, according as the nature of the Frxit to which it belongs, and 
the plenty of the Sap by which the Fruit is fed, doth require. 
Thus, where the young Fruit is of a ſolider Subſtance and the aſcent 
of the Sap leſs copi were there here no Flower to the 
faid aſcent Cecal imocke Fruit ( in the manner as is by the 
Green Leaves ) it muſt needs pine and die, or prove leſs kindly. On 
the contrary, ſhould the Flower be over-large, it would not only 
promote the aſcent of the Sap up to the Fruit, but being as yet over- 
proportionate to it, would likewiſe it (elf exhauſt the fame Sap, as 
faſt as aſcendent 3 like a greedy Nurſe, that prepares the Meat for her 
Child, and then eats it up her ſelf. Thus we fee Apples and Pears, 
with a F lower of a moderate Size 5 like their Bedy, a middle Con- 
ſtitution, and their $4p, of a middle quantity : But @wuinces, _ 
more ſolid, beſides that they have as great a Flower, the Imqalers 
their Flower alſo thrwe ſo far as to become handſom Leaves ; con- 
tiguing alſo after the Flower is fallen, firm and verdent a great while; 
ſo long, till the Fruit be able to provide for it ſel On the other 
hand, Plums being more tender and Sappy than Appels and Pears, be- 
fides that their Empalers are much alike theis Flower is leſs. and Gooſ- 
berries and Carrans, which are (till more Pulpy, and the courſe of the 
Ty 00000 Bans cen Bon have yet a Flower far leſs. And Crapes, 
w a be | Snmns? _—_—_ any ny tn. 
onl re t ſerving juſt upon the ſetring 
the Fra, and no longer. wy 


13. $s. THE ATTIRE, I find to be of two kinds, Seminiforme, 
and Florid, That which I call Sewiniforme, is made up of twogeneral 
Parts, Chives and Semets, one upon each Chive. Theſe Semets ( as 1 
take leave to call them ) have the appearance, eſpecially in many 
Flowers, of fo many little Seeds : but are quite another kind of Body. 
For, upon enquiry, we find, that theſe Sewets, though they ſeemto 

be 
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be ſolid, and for ſome time after their firſt formation, are entire z be 
are they really hollow ; and their fide, or ſides, which were at 
entire, at length crack afunder: And that moreover the Concave of 
each Semet is not a meer vacuity, but fill'd up with a number of minute 
Particles, in form of a Powder. Which, though common to all Semets, 
yet in ſome, and particularly thoſe of a Tulip or a Lil, being larger, 
15 more diſtinaly obſervable. 

14. $. Theſe Semets are ſomtimes faſtned ſo, as to ſtand ereft 
above their Chive, as thoſe of Larks-beel, Somtimes, and I think uſu- 
ally, ſo as to hang a little down by the midle, in the manner and 
of a Kidney ; as in MaHows, Their Cleft or Crack is ſometimes 
but for the moſt part double : At theſe Clefts it is that they disburſe 
their Powders ; which as they ſtart out, and ſtand betwixt the two 
Lips of each Cleft, have ſome reſemblance to the common Sculpture 
of a Pomegranate with its Seeds looking out at the Cleft of its 
This muſt be obſerv'd when the Clefts are recently , Which uſu- 
ally is before the expanſion of the Flower. 

15. $. The Particles of theſe Powders, though like thoſe of 
Meal or other Duſt, they appear not eaſily to have any relugar ſhape z 
yet upon ſtri& obſervation, eſpecially with the aſſiſtance of an indi- 
fferent Glaſs, it doth appear, they are a Congeries, uſually, of 
ſo many perfe&t Globes or Globulets, Sometimes of other Figures, but 
always regular. That which obſcures their Figure is their being ſo 
ſmall: In —— and very many more Plants, they 
are extreamly fo. In s, and ſome others, more fairly viſible. 

16, s. Some of theſe Powders, are yellow, as in Dogs-Mercury, 
Goats-Rue, &c. and ſome of other Colours : But moſt of them I 
think are white; and thoſe of yellow Henbane very elegant ; the dis- 
burs'd Powers whereof, to the naked eye, are white as Snow ; but each 
Globulet, through a Glaſs, tranſparent as Cryſtal ; which is not a 
fallacy from the Glaſs, but what we ſee in all tranſparent Bodies what- 
ſoever, lying in a Powder or ſmall Particles together The Parts of 
this Attire, fee in Tab. 4. But eſpecially, in the Figures belonging 
to the Second Part of the Fourth Book. 

17. $. The Florid Attire, is commonly known by the blind and 
rude Name of Thrums; as in the Flowers of Marigold, Tanſie, &c. 
How in adequate its impoſition is, obſervation will determine. For the 
ſeveral Thrums or rather Swits, whereof the Attire is made up, how- 
ever elſe they may differ in various Flowers, in this , that they 
are ever conliſtentof more than one, ſometimes of =4 and for 


Tab-4-f-13-2. the moſt part of Three Pieces Foo which I call them 8its ) and each 


fe 13. b. 


Fiece of a different, but agreeable and comely form. 

18. s. The outer Part of every Suit, is its Floret : whoſe Body 
or Tube is divided at the top ( like that of the Comſlip ) into five 
diſtinct Leaves, So that a Floret, is the Epitome of a Flower : and 
is all the Flower that many Plants, as Mx » Tanſie, and others, 
have. What the Learred Sir Thomas obſerveth of the 


Treat. of the number Five, as to the Leaves of the Flower, is ſtill more univerſally 


Quincunx. 
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holding in theſe of the Floret. 

I9. s. Upon the Expanſion of the Floret; the next Part of the 
Sit is from within its Tube brought to ſight 5 which we may ( with re- 
ſpect to that within it ) call the $heath. For this alſo, like the Floret, 


In 


Book 1. of Plants. 


39 
is a Concave Body; in its ſhape very well reſembling the Filſtulous, 
Pouches of Wake-Robin, or of Dragon. 
20. 5. The Sheath, after ſome time, dividing at the top, from 
within its Concave the Third and innermoſ part of the Suit, ſc. the 
_—_ as 7454 f 13.4 


Blade advanceth and diſplayes it ſelf This Part is not , 
the other two, but ſolid ; yet at its Point, is commonly, divided into 
two halves. 

21. $. About the faid Point eſpecially, there appears, Globulets, 
which are of the ſame nature with thoſe of a Semet, though not (o 
copious. So that all Flowers have their Powders or Globales. The 
whole Attire may in Aſter Per, Blewbottle, &c. where the Suits are 
large, be plainly obſerved without a Glaſs, The Parts of this Attire, 
See in Teh. 4- But eſpecially in the Figares belonging to the Second 
Part of the Fourth Book. 

22. $. The uſe ofthe Attire, how contemptibly ſfoever we may 
look upon it, is certainly great. And t for our own uſe we 
value the Leaves of the Flower, or the Foliation, moſt ; yet of all 
the three Parts, this in ſome reſpets is the choyceſt, as whoſe 
fake and fervice the other two are made. The uſe hereof, as to 
Ornament and Diſtin@ion, is unqueſtionable z but is not all. As for 
Diſtintion, though, by the help of Glaſſes, we may make it to ex- 
tend far; yetin a t view, which is all we uſually make, we 
cannot ſo well. As for Ornament, and particularly in reference to the 
Semets, we may ask, If for that meerly theſe were meant, then why 
ſhould they be ſo made as to —_— or to contain any thing 
within them 2 Since their Beauty be as good if they were not 
hollow ; and is better before they crack and burſt open, than after- 
wards. 


23. $. Other uſes hereof therefore we muſt ack , and 
may obſerve. One is, for food x; for Ornament and Diſtinction to 
us, and for Food to other Animals. I will not ay, but thatit may ſerve 
even to theſe for Diſtintion too, that they may be able to know one 
Plant from another, and in their flight or ſettle where they 
like beſt : and that therefore the varieties of theſe ſmall parts are many, 
and well obſerved by them, which we take no notice of. Yet the 
finding out of Food is but in order to enjoy it : Which, that it is 
provi for a vaſt number of little Animals in the Arttires of all 
Flowers, obſervation perſwades us to believe. For why elſe are they 
evermore here found ? Go from one Flower to another , great and 
ſmall, you ſhall meet with none untaken up with theſe Gueſts. In 
ſome, and particularly the Suw-Flower, where the parts of the Attire, 
and the Animal: for which they ide, are larger, the matter is more 
viſible, We muſt not think, that God Almighty hath left any of the 
whole Family of his Creatures unprovided for 5 but as the Great 
Maſter , ſome where or other carveth out to all; and that for a 
great number of theſe little Folk, He hath ſtored up their peculiar 

ifions in the Attires of Flowers ; each Flower thus becoming their 
ing and their Dining-Room, both in one. 

24. $. Wherein the particular parts of the Attire may be more dit- 
tin&ly ſerviceable, this to one Animal, and that to another, I cannot 
fay : Or to the ſame Animal, as a Bee, whether this for the Honey, ano- 
ther for their Bread, a third for the Wax : Or whether all only fuck 


frum 
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from hence ſome Jwice ; or ſome may not alſo carry ſome of the Parts, 
as of the Globulets, wholly away. 

25- s. Or laſtly, what may be the Primary and Private Uſe of 
the Attire (' for even this aboveſaid, though great, yet is but Secou- 
dary ) I now determine not. 


CHAP. VI. 
Of the FRUIT. 


þ HE compoſition of all Fruits is one, 
that is, their Effemtial and truly Vital Parts, 
are in all the ſame, and but the continuation 
of thoſe which in the other Parts of a Plant, 
4 we have already obſerved. Yet becauſe by 
59) the different Conſtitutions and TinGures of thelc 
Parts, divers conſiderably diflerent Fruits re- 
ſult; I ſhall therefore take aparticular view 

- of the more known and principal of them, . 
Apples, Pears, Plums, Nuts and Berries. 


2. $6. AN APPLE, if cut traverſe, appears conſtitued of four 
| diſtin& Parts, the Pilling, the Parenchyma, Branchery, and Coare. The 
fl Pilling is only the ſpreading and. dilatation of the 84, or utmoſt 
" part of the Barqze in the Branch. The Parenchyma, when full ripe, 
15 a tender delicate Meat. Yet as the Pilling is but the Continuation of 
| the utmoſt part of the s ſois this, but the continuance and am- 
| pliation, or ( as I may call it ) the ſwelth and ſuperbience of the [n- 
er Part thereof 5 which upon obſervation of a y and Infant-4 

eſpecially, is evident. Thus we ſee the Pith, which is often t ; 
. in many Roots, as Parſneps, Turneps, &c. is tender and edible. So 
here, the Parenchyma, though originally no more than the Bargue , 
yet the copiouſneſs and purity of its Sap being likewiſe eff to 
the largne(s and fineneſs of ins growth, it thus becomes a ſoft and tender 
meat. "The Branchery is nothing elſe but the Ramifications of the Lig- 
nous Body throughout all the parts of the Paren z the greater 
Branches being likewiſe by the Inoſculations of the leſs ( as in the Leaf ) 
united together. The main Branches are uſually Twenty : Ten arc 
ſpred and diſtributed through the Parenchyma, moſt of them enarch- 
ing themſelves towards the Cork or Stool of the Flower : The other 
Ten, running from the $8talk in a diretter Line, at laſt meet the for- 
mer at the ſaid Cork, and are there ofculated with them. Of theſe 
latter, five are originated from one 5 which running along the Center 
of the $talk, and part of the Parenchyma of the Font 1s therein at 
laſt divided. To theſe the Coats of the Kernel; are faſtned. So that 
whereas moſt of theſe Branches were originally extended even be- 


yond the Frait, and inſerted into the Flower for the due growth 
therc- 
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thereof ; the Fruit afterwards growing to ſome head, and fo inter- 


cepting and preying upon the Aliment of the Flower, (tarves that 
and therefrom ſuperſedes the ſervice of the faid Brenches to it (elf, 
fifteen for its Parenchyme, and five for its Seed. The Coar isorigi 


ted from the Pith; for the Sap finding room enough in the rerencheu, 
through which to diſpence it ſelf all abroad, quits the Pith, whi 


thereby hardens into a Coar. Thus we ſee the Erſertions, al 
originate from the Cortical Body, yet their Parts being, by the Ino 
enlations of the Lignons, fo much compreſs d and made to co-inci 
together, they become a Body very compact and denſe. And. in the 
Bargque the ſame thing is effefted by ArefaFion only, or a meer woydance 
of the Sap ;, the Inner Part whereof,though ſoft and Gappy, yet its ſuper- 
ficial Rind is often ſo hard and ſmooth, that it may be fairly writ up- 
on. The Parts of an Apple, See in the Figares belonging tothe Third . 


Part 


of the Fourth "Book. 


3. $. IN A PEAR there are five diſtinit Ports, the Pilling, the 
Parenchyme, Branchery, Calculary, and Acetery. The three former aze 
here and in an Apple much alike z ſaving that here the Iazer or Seed- 

Y 


Branches ordina 


ſtand double. The Caleowlary ( molt obſervable 


in rough-taſted, cr Choek-Pears ) is a Congeries of little ſtony K nots. 


Bur 


are many of them diſperſed throughout the whole Parenchyzrg : 
ing more continuous and compadt together towards the Center 


of the Pear, ſurround the Acetary there, in a fomewhat Globular Form, 

About the Stalk they ſtand more diſtant z but towards the Cork or 

Stool of the Flower, they (till grow cloſer, and there at Jaſt gather 

( almoſt ) into the firmitude of a Plum-ſtone it felt, Within this lies 

the Acetary; "tis allways ſour, and by the bounding of the Calculary 

ps no > we, Tis a ſimple Body, having neither any of the 
nous 


in it, nor any Calculows Knots. It is of the fame ſub- 


ſtantial nature with the outer Parenchyme ; but whether it be abſo- 


lutely 


one withit, or bederived immediately from the Pith, my En- 


quiries yet made, determine not. 

4. $. The Original of the Calculary I feem to have negleRed. But 
hereof we may here beſt fay, that whereas all the other Parts are E/{- 
ſential and truly Vitals, the y is not : but that the ſeveral Knots 
whereof it contiſts, are only ſo many meer Concretions or Precipitations 
out of the Sapz as in Orines, Wines, and other Liquers, we often 
ſee. And that the Precipitation is made by the mixture and re-aftion 


of the 


Tin@ures of the Lignoxns and Cortical Bodies upon each 


other: 
Even as all Vegetable Nutrition or Fixation of Parts is alſo made by the 


joynt efficiency of the two fame TinGures, as hath been faid. 

we find, that as the Acetery hath no Branches of the Ligzous Body, fo 
neither hath it any Kzots, Hence likewiſe it is, that we have fo dif- 
ferent and contrary a taſt in the Parenchyma beyond the Calculary, from 
that in the Acctary : For whereas this is ſour, that, wherein the faid 
Precipitations are made, is (weet 3 being much alike cftect tro what we 


find in 


mixing of Corals, &c, with Vinegar or other acid Liquors. The 


Parts of a Pear, See in Tab. 4. But eſpecially in the Figures belonging 


to the Third Part of the Fourth Book, 


M 


5. s. 


Tab 4. f.14. 
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Tab. 4. f.15- 


5s. $. IN A PLUM (to which the Cherry, Apricot, Peach, Wal- 
wut, &c. ought to be referr'd) there are four diſtin& Parts, the Pilling, 
the Parenchyma, Branchery and Stone. The Pilling and Parenchyma arc, 
as to their Original, with thoſe of an Apple or Pear, both alike. As 
likewiſe the Branchery ; but differently ramified. In Plams (I ſup- 
poſe all ) there are five main Out-Branches, which run along the Sur- 
face of the Store from the Baſis to the point thereof, four of them by 
one Ridge, and one by the other oppolite to it. In an Apricot there 1s 
the ſame number, but the fingle Brazch runsnot upon the Surface, but 
through the Body of the Stone. There are likewiſe two or three 
ſmaller Branches, which run in like manner under the other Ridge for 
ſome ſpace, and then advancing into the Parenchyma, therein diſperſe 


+ themſelves : Theſe latter fort 1n Peaches are numerous throughout. 


Tob. 4 f.15. 


6. $. But notwithſtanding the different diſpoſition of the Branches 
of the Fruits aforeſaid ; yet is there one Branch diſpos'd in one and 
the ſame manner in them all. The entrance hereof into the Store is at 
its Baſis; from whence running through its Body, and ſtill inclining 
or arching it {clf towards its ave, is at laſt, about its Cone, there- 
into emergent, where the Coats of the Sced are a ne to it, Of 
the —coagr 'tis mo be + wt 
to the Fruit, tis always therein to a ; 
as is ſeen not only in Apples, &&c. where the Seed ſtands a good diſtance 
from the Stalk ; but in Plams likewiſe, where it ſtands very near it ; 
in that here the Seed-Branch, as is ſaid, never ſtrikes through the Stone 
into the Coats of the Seed direQtly, but runs through a Chanel cut in 
the Stone, till it iſſues, near the Cone, into the Concave thereof. 

7. $. The Stone h it ſeem a ſimple Body, yet it is compoun- 
ded of different ones. Inner Part thereof, as it is by far the thin- 
neſt, ſo is it the moſt denſe, white, ſmooth and ſimple, The Original 
is from the Pith ; difficult, but curious to obſerve : For the Seed- 
Branch, not ſtriking diretly and immediately quite through the 
Baſis of the Stone, but in the manner as is above deſeribed, carries 4 
conſiderable Part of the Pith, now gather'd round about it, as its P«- 
renchyma, along with it ſelf 5 which upon its entrance into the concave 
of the Stone t its farther end, is there in part ſpread all over it, as 
the Lining thereof. The outer and very much thicker Part, confiſt- 
eth partly of the like Precipitations or concrete Particles, as in a Pear; 
being gathered here much more cloſely, not only to a Comtiguity, but 
a Coalztion into one entire Stone ; as we ſee in Pears themſelves, eſpeci- 
ally towards the Cork , they gather into the like Stonineſs; or as a 
Stone, Mineral, or Animal, is oftentimes the produ@ of accumulated 
Gravel. But as the Parenchyma is mixed with the Concretions in the 
Calculary, fo is it alſo, though not viſibly, with theſe in the Store, 
the ground of the 8toze being indeed a perfet Parenchyma ; but by 
the ſaid Concretions fo far alter'd, as to become dry, and unp- 
diſtinguiſhable from them. All which Particulars, are obſervable 
only m the ſeveral degrees of Growth in the young Fruit. And are 
repreſented in Tab. 4. But eſpecially by the nnd Shows belonging 
to the Third and Fourth Parts of the Fourth "Book. 
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8. s. IN A NUT (to which an Akers isanalogous ) there are 
three al Parts, the Cap, Shel, and Pith. The Cap is conſtituted 
of a Pilling and Parenchyma, derived from the Barquez and Kamulets 
from the Lignows Body of the Branch. The Shell likewiſe is not one 
fimple Body, but compounded. The Superficial Part thereof is ori- 

nated from the Pilling or Skin of the Cap, from the infide whereof 
Fs ina _ 9 and fpred over the Shelk Which, if 
you look at t s of the Shells farther evident: for that being con- 
tinuous with the Parenchyma of the Cap, without the interpolure of the 
Skin, the faid ſuperficial Part is there wanting. The thicker and inner 
Part of the Shell confiſteth of the fame Parenchyms as that of the Cap, 
with a Congeries of Precipitation: filled up, asin a Store. And as the 
Lignous Body is branched in a Stone, fo, with ſome difference, in a 
Shell. The outer Branches or Ranulets are numerous, each iſſuing out 
of the Parenc of the Cap, and entring the $hel/ at the Circumfe- 
rence of its , and fo running betwrxt its ſuperficial and inner 
Parts towards the Cone, round about. The Inner or Seed-Branch is fin- 
gle, entring in, as do the other, at the Buſs of the $hel, but at the 
Cemter thereof : from whence it runs, not through the Sheb, as in 
Plums through the Stone 3 but through the Pith, as far as the Cone; 


where the Coats of the Seed hang appendent to it. The Pith whether 
derived from the ſame part both in name and nature in the Branch 


and Stalk; or from the Cortical Body, I yet determine not. The 
Parts of a Nut, See in the Figures belonging to the Third Part of the 
Fourth "Book. 


9. Ss. A BERRY, aza G (to which Corinths, Grapes 
Hips, &c. _ na_ I a, _ the cn - the 
three general Parts, Pilling, Parenc anchery. ling 
is originated as in the x The Parenchyma is double, 
as likewiſe in ſome other &. The outer is commonly, together 
with the Pilling, call'd the 8&#, and is that part we fpit out; being 
of a ſour taſt. Now as the Pilling is originated from the onter, fo this 
from the inner Part of the —_— and accordingly the Pores thereof 
=_y oy CTY ike ſhape with t both of the Cor- 
tical Body and Pith. Inner or Pulp is of a ſweet taſte, and is 
the Part we cat: It isof a Subſtance ſolaxe and tender, as it would ſeem 
to be only a thicker or jellied Jaicez although this likewiſe be a true 
Parenchyma, ſomething like that of an Orange or Limon, with its 
Pore: all fill'd up with Liquor. The Branchery is likewiſe double : 
The Exterior runs betwixt the Pilling and Outer Parenchyma in arched 
Lines, from the Stalk to the Stool of the Flower. Theſe outer Bran- 
cher, though of various number at the Stalk, yet at the Cork are 
uſually ten principal ones 4 five for the five Leaves of the Flower, 
and five for the Attire. The Inner muin Branches are two, diametrical- 
ly oppolite to each other, and at the Cork with the other inoculated. 

rom theſe two are branched other ſmaller, every one having a Seed 

appendent to it, whoſe Coats it entreth by a double Filament, one at 

the Baſfs, the other at the Cone, They are all very white and tur- 

gent, and by a (launt cut, may be obſerv'd concave thus repreſent- 

ing thetnſclves analogous to ſo many true ſpermatich Veſſels, The 
M 2 
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Parts of a Gooſeberry, See in the Figures belonging to the Third 
Part of the Fourth Book. 

Io. $. The Uſes of Fruits are for Mar, (ſometimes alſo other 
Animals, as are Akerns and Haws ) and for the Seed. For Man, they 
are ſo variouſly deſirable, that till our Orchards and Store-Chambers, 
C joners-Stoves and Apothecaries-Shops, our Ladies Cloſets, their 
Tables or Hands are empty of them, I ſhall not need to enquire for 
what. If it be asked, how the Fruit becomes, generally al 
the other Parts, fo pleaſant a Meat ? It is partly from the $ap, the 
grofler portion thereof being depoſited in the Leaves, and fo the 

urer hereunto reſerved. Partly from the Globular Figure of the 

ruit. For the $ap being thus in a greater quantity herein, and in 
all Parts equally diffus'd, the Conco&1on hereof, as in a Veſſel, is with 
greateſt advantage favoured and promoted. Wherefore all Fruits, 
which we eat raw, how ſmall ſoever, are of a Globular Form, or 
thereunto approaching; and the nearer, the delicater z amongſt Ap- 
ples, the _— amongſt Fears, the Burgundian 5 and amongſt all 
Fruits, the Grape; and amongſt Grapes, the roundeſt, are of all, the 
moſt dainty. 

11. $. The viſible cauſe of this Globular Figure, is the Flower ; 
or the Inoſculation of all the main Branches at the Stool of the Flower ; 
and upon the fall of the Flower, the obtuſeneſs, and with Wind and 
Sun, as it were the ſeaing of their ſeveral ends: For thus the Sap 
entering the Fruit, being not able to effett, either a Diſurion, or a 
ſhooting forth of the ſaid Branches, and fo to carry on their Growth 
in length z they muſt of neceſſity be enarch'd, and with the Parex- 
chyma more and more expand themſelves. Whereas were "they 
nn; a and qualified otherwiſe, than as is faid 5 inſtead of formi 
a Fruit within bounds, they would run out into all extravagance, 
even into another little Tree or Leafy Growth. 

12. $. To the Seed, the Fruit is ſerviceable; Firſt, in order to 
its being ſupply'd with a due and moſt convenient Sap, the er 
part thereof, and that which is les elaborated, being, in its to- 
wards the 8eed, thereinto received z the Fruit doing the fame office 
to the Seed, which the Leaves do to the Fruit ; the Sap in the Frait 
being, in a laxe compariſon, as the Wine ; and that for the Seed, a 
ſmall part of the higheſt Spirit reftified from it. 


13. $. _ for - ProteQtion, in _—_ to the woos 
carrying on and perfeai its generation, ſecuri b 
tcited, "Which oceotiicn it gives not only tothe Seminal $49 a Feed 
it ſelf, but ever alſo to its Sced-Branch. Thus we fee an Apple, be- 
Gides that it is it (elf of ample compaſs, for the fake of its Seed, hath 
likewiſe its Coar; as if it were not ſufficient, that the Walls of their 
Room are fo very thick, unleſs alfo wainſcoated. In a Pear again, 
where the Parenchyma is of lefs compats than that of an Apple, to what 
protection this affords, that of the Calculary is ſuper-added. But in a 
Plum, where the Parenchyma is exceeding tender, and in a Peach, which 
hangs late, and till Autumn Froſts approach, we have not only the 
Rubbiſh of a Calcwlary, but ſtout Stone-Walls. Within which alfo, 
not only the Seed it (elf, but the Seed-Branch is evermore unmur'd. 
Laſtly, in a Nut, where the Shel being not ſurrounded with a FPares- 
chyma, that proteGtion is wanting withour, 'tis anſwer'd by an ample 

Pith 
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CHAP. VII 


Of the SEED, in its State of Generation. 


the Original, ſo the Ultimate end and Perfeftion 

of Vegetation is the Seed. How it is the former, and 

in its (tate apt for Vegetation, hath already been ſen. 

* How the latter, and in its ſtate of Generation, we 

ſhall now laſtly enquire. In doing which, what in 

the other ſtate, was cither not diſtmly exiſtent,or 

not ſo apparent, or not {o intelligible, will occur. 

2. h. The two general Parts of the 8red are ity 

Covers and Body. The Covers in this eſtate arc uſually Foxy, The out- 

moſt, we may cMl the Caſe. "Tis of a various form z ſometimes a | 
Pouch, as in Naſturtinan, Cochlearia x a Cod, as in all Pulſe, Galega 
ſometimes not entire, but parted, or otherwiſe open, as in Sorre 

K norgraſi ; with many other forms : I think alwaies more heteroge- 

neous to that of the geed, by which it differs from the r Coats, 

To this the Caps of Nats, and the Parenchywe's of other Fruits are 

- $. The rwonext are properly the Coats, In a Bean eſpecially, 
ws from whence, to avoyd Confulion, the denomination 

may run common to the reſponding Covers of other Seeds. The Co- 
lour of the outer, is of all White to the Blackneſs of Jets. 
It's Figure ſomerimes Kidney'd, #s in Ales, Beben, Poppy + H_ 

lar, as m Polygonatuar, Sorrel x; Spherically tri lar, m Menthe, 

lifls ; Circular, in Lewcorem, Amerantha: ; Globular, in o__ Afpe- 
rals ; Oval, in Speculuar Venerir, Tithymrabes 5 half Globe, in Cori 1 

that which we take for ove fingle round Seed, being a Conjugation 

xls {etnitabe het. in Fanker; Pyranidal, in Gran Abbes 
cal, as, it I mi not, in " idal, mn Geranium £ 
with many other + om Bur the PerfeQion of one or two 

of the ſaid Figures heth in the Ceſc. So that, as all Lines and Properti- 

ons are in the Loaf and Flower 5 {© all Regular Solids in the Seed 3 or 
= __ ſomer iſtering, Specutun V/, ough-caſt 

s. Tn imes gliſtering, as in /enerit ;, R A 

nm ce 3 Studded, in Bebew, Baltteriz 5 Favous, in Papaver, An- 

tor branm, dun annum, Alces Vefrcarts, Hyoſczyamwe , and many 

more,before the Seeds have lain long by 3 Pounced, in Phalanginar Crete, 

Lithoſpermuam ;, Ramified, in Pentaphyllum fragiferum Ereltum majus, 
reſembling 
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reſembling the Fibers of the Ears of the Heart ; ſome juſt Quingquenerval 
as in Ariſum, and many more, the Lignous Body being in tive main Fi- 
bers branched therein. The Figures, and ny _ of , and other 
Seeds, See in the Tables belonging to the F owrrh Part of the Fourth 


5. $. The Covers of not only @wince-Seeds, and thoſe of Plum 
— taken notice of ) but thoſe alſo of Horminum, Naſturtinar, 
«, Camelina, O , divers others, have a Mxcilage. Which, 
though it be not vihble when the Seeds are throughly dry z yet lying 
a while in ſome warm Liquor, or only on the Tongue, it {wells more 
or leſs, and upon them all fairly ſhews it felf, On that of it 
appears —— the other, tranſparent ; and on that 
tinm Hortenſe very large; even emulous of the inner Pulp furround- 
ing a Gooſe eed, The putting of Clary-ſeed into the Eye, may 
have been brought into uſe from this Mxcilage, by which alone it 
may become icinal. And thus far of the Swperficies, 

6. $. The matxre of the outer Coat is alſo various, Membranozs, 
Cartilaginons and Stony ;, the like Precipitations being ſometimes made 
herein, as in a Store or Shell; as in that of the Seeds of Carthammar, 
Litheſpermum and others. The t bereof, being either with 
reſpect to the Seed in its ſtate of tion 3 as where the Caſe is 


cither wanting, or at leaſt inſufficient of it (elf, there for its due 

proteCtion warmth. Or, in its ſtate of Vegetation, for the better 

Fermenting of its Tindwres and Sap z the Fermentations of ſome Seeds 

not well proceeding, unleſs they lie in their Stony Carks in the Ground, 
e 


like Bottled Liquors in Sand. 

7. $. All Seeds have their outer Covers open z cither by a particu- 
lar Foramen, as in Beans, and other Pulſe, as is ſaid ; or by the break- 
ing off of the Seed from its Pedwncle or Stool, as in thoſe in Cucumber, 
Cicbory ;, or by the entering and paſſage of a Branch or Branches, not 
only into the Concave thereof near the Cone, but alſo through the 
Cone it ſelf ; as in Shells and Stones. 

8. s. Forthe ſake of this aperture it is, that Akerns, Nats, Beans, 
Cucumbers, and moſt other Seeds, are in their formation fo placed, that 
the Radicle (till ſtandeth next to it 3 That So, upon Vegetation, it may 
have a free and ready into the Mould. 

9. $. The Original of the outer Cot, though from Parts of the 
ſame ſubſtantial nature, yet is differently made. In a Plum, the Seed- 
Branch which runns, as is deſcribed, through the Stoxe, is not naked, 
but, as is ſaid, inveſted with a thin Parenchyme, which it carries from 
the Stalk along with it 5 and which, by the Rawification of the faid 
Branch within the Stone, is, in part, dilated into a Coat, That of a 
Bean is from-the Parenchyma of the Cod; the ſuperficial part of which 
Parenchyma, upon the duncle of the Bean becoming a thin Cu- 
ticle, and upon the Bean wt ſelf a Cartilaginons Coat, | 

IO. $, The Original of the inner Coat of the Bean is likewiſe from 
the inner part of the ſaid Parenchyma ; which firſt is ſpred into a long 
Cake, or that which with the Seed-Branch maketh the Perdwncle of the 
Bean ; under which Cake, there is uſually a black part or ſpot by the 
length of which, the inner part of the Cake is next inſerted into the 


outer Coat, and ſpred all over the Concave thereof, ard fo becemes 
the inner. 
11- Q$. 
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11 s, Of rhis Inner Coatit is very obſervable, That allt 
when the Seed is grown old and dry, 'tis ſhrunk up, and in moſt y 
fo far, as ſcarcely ro be diſcern'd ; yet in its firſt and juvenile Conſtitu- 
tion, it is a very$ and Sappy body ; and is then likewiſe ( as the 
Womb in a Pregnant Animal ) in proportion, very thick and bulky. 
In a Bear, even as one of the s it ſelf: And ina Plum or Apricot, 
I think I may fafely ſay, half an hundred times thicker than afterwards, 
when it is dried and ſhrunk up, and can ſcarcely be diſtinguiſhed 
from the upper Coat. Upon which Accounts it is, 1n this eſtate a true 
and fair —_— The Delineation hereof, See in the Figures be- 
longing to the Fourth Parr of the Fourth Book. 

12. $. In this Inner Coat in a Bear, the Lignons Body or Seed- 
Branch is diſtributed : Sometimes, as in French- Beans, throughout the 
whole Coat , as it is in a Leaf. In the Great Garden-Beax,upon its firſt 
entrance, it is bipartite, and fo in ſmall Branches runs the Circun- 
og tng aan | againſt 
the Belly of the Bear. In the fame manner the main Branches in the 
outer Coat of a Kernel, circling themſelves on both hands from the 

of their firſt entrance, at laſt meer, and mutyally inoſculate x 
as the Veins in the Kidneys of a Man or any Svadrupede; Or the Carotick, 
Arteries in the Braine. 

13. $. So that all the Parts of a Pegetable, the Root, Trunk, Branch, 
Leaf, Flower, Fruit and Seed, are ſil made up of Two Subſtantially 
diffcrent Bodies. 

14. $. And as every Part hath Two, fo the whole Vegetable taken 
together, is a compoſition of Two only, and no more: All properly 

oody Parts, Strings and Fibers, are One Body : All fimple 8arquer, 
Piths, Parenchyma's and Pulps, and as to their ſubſtantial Nature, Pill 
and Skins likewiſe, all but One Body : the ſeveral Parts of a Vegetable 
all diftcring from cach other , only by the various Proportions and 
Mixtures, and vaniated Pores and gtrudure of thele Two Bodies, What 
from theſe two general Obſervations might reaſonably be inferr'd, I 
ſhall not now mention. 

15. $. The Fourth or Innermoſt Cover we may call the Secom- 
dine. The fight of which,by cutting off the Coats of an Infart-Bean,at 
the Cone thereof, in very thin Slices, and with great Caution, may 
be obtain'd. While unbroken, 'ris tranſparent 4 being torn and taken 
off, it gathers up into the hkeneſs of a Jelly, or that we call the Tredle 


of an when rear-boyl'd. This ance in larger or elder 
Beans, is not to be found diſti But ( as far as our Enquiries yet dif- 
cover) it may in molt other Seeds, even full be diſtintly ſeen 5 as 


in thoſe of Cucumber, C his, Burdock , Carthamum,CGromwel, Endive, 

Mallows, &c. 'Tis uſually fo very thin, as in the above-nam'd, as Tab. 4. #16, 
very difficultly to be diſcover'd. But in ſome Kernels, as of Apricots, 

ris - thick ; and moſt remarquably ſuch, in ſome other Seeds. That 
all e have the Analogy of one and the ſame Cover, which I call the 
Secondine, is molt p y argu'd from their alike Natures 3 being all 
of them plain ſimple Membranes, with not the leaſt Fibre of the Lig- 
nous Body or Seed Branch, viſibly diſtributed in them : As alſo from their 
Texture, which is in all of them more cloſe. See this Part in Tab. 4. As 


alſo amongſt the Figures belonging to the Fourth Part of the Fourth 
6 
10. $. 


i6. $. The Concave of this Membrane is filled with a moſt tranſpa- 
rent Liquor, out of which the Seed is formed 4 as in cutting a petite 
and 4 7g may be ſeen; and yet better in a young Walz. In 
Beans | have obſerved it to turn, upon boyling, into a tender white 
Coagulum. 
17. $. Through this Membrane, the Lignous Body or Seed- Bran- 
ches diſtributed in the inner Coat, at laſt ſhoot downright two (len- 
der Fibres, like two®Naveh-firings, one into each Lobe of the Bear. 
The places where the ſaid Fibre; ſhoot into the Lobes, are near the 
Baſis of the Radicle ;, and by their Blackiſbneſs well remark'd: 
but the Fibers themſelves are fo very ſmall, as ſcarcely to be diſcern'd. 
Yet in a Lapine, of the larger kind, both the places where the Navel- 
Fibres (hoot into the —_— which here from the Baſs of the Radicle 
is more remote ) and the Fibres themſelves, are fairly vifible. For 
the Seed-Branch, upon its entrance into the Coat of the Lupine, is 
ſently divided into two main Branches, and thoſe two into other les; 
whereof ſome underly, others aloft, run along the Cot, and towards 
its other end meet and are inoculated : where about, two oppolite, 
ſhallow, round, and moſt minute Coavities, anſwerable to two Specks of 
Job. 4. f17- , Cartilaginons gloſs, one in either Lobe, may be obſerved 5 which 
Specks are the ends of the ſaid Navel-Fibres, upon the ripening of the 
Seed there broken off, Theſe Fibres from the Saperficies of Lobe, 
deſcend a little way diretly down : preſently, cach is divided into 
two Branches, one diſtributed into the Lobes, the other into the Ra- 
Tab. 4- f-15. Jicle and Plume, in the manner as in the Firſt Chapter is deſcribed. 
And thus far the Hiſtory. I ſhall now only with a brief account of the 
—_—_— the Seed, as hereupon dependent , conclude this Dif 
courſe, 
An Account 18. $. LET US fay then,that the S2p having in the Root, Trank and 
of the Gene- Leaves, paſled divers Conco8ions and Seperations, in the manner as they 
ration of the are ſaid to be perform'd therein ; 'tis now at laſt, in ſome good ma- 
On ale awe went lepara- 

I9. $. e more COpious part s again 
ted by a free reception into the Fruit, or other Part ger ke it : 
beg either ſufhciently ample to contain it, or at leaſt laxe enough for 
its tranſpiration, and (o its due diſcharge. The more Eflential part is 
into the Seed-Branch or Branches entertian'd. Which, becauſe they are 
evermore of a very conſiderable length, and of aConſtitution very fine, 
the ſaid Sap thus becomes in its Current therein as in the Spermatich 
Veſſels, (till more mature, 

20. $ In this mature eſtate, from the Seed-Branch into the Coats 
of the Seed, as into the Womb, 'tis next delivered up. The meaner 

hereof again, to the Outer, as Aliment enough, i ſupplied. 
The fer gore is tranſmitted to the Inner ; Sch, being, as i hd, a 
Pearenechymons and more  — Body, the Sap therefore is not herein, 
as in the Owter, a meer Aliment ; but in order to its being, by Fermen- 
tation, farther prepared. 

21. $. Yet the Outer Coat, being on the contray hard and denſe ; 
for that reaſon, as it admitteth not the Fermentation of the Sap ſo well 
within it ſelf 3 ſo dothit the more promote and favour it in the Inner; 

Bounds both to it and its Sp; and alſo quicknetb the proceſs of 
the whole Work in the formation of the Seed. 


Tab. 4.f.18. 
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22. $. Nor doth the Outer Coat, for the ſame reaſon, more pro- 
mote, than declare the purity of the Sap now contained in the Inner : 
For being more hard and denſe, and fo not perſpirable, muſt needs 
ſuppoſe the Parts of the Sap encompalled by it, fince thus uncapable of 
any evacuation, to be therefore all fo choice, as not to need nt. 

23. $. The Sep being thus prepared inthe InnerCoat, as —_—_— 
now apt to be the Subſtratzms of the future Seed-Embrioz, by freſh ſup- 
plies, is thence diſchargd. Yet that it may not be over-copious ; 
which, becauſe of the laxity of the Inner Cot, from whence it iſſues, 
it might calily be : therefore, as the faid Inner Coat is bounded with- 
out, by the upper Coat 5 fo by the Seewndine, is it bounded within. 
Th h which Secandine the Sap being filer'd, or, as it were, tranſpi- 
ring; the depoliture hereof, ieceble to the Colliquamentum in an 
Egg , or to the Sewen Malibre, into its Concave at laſt is made. 

24- $. The other part of the pureſt $4p emboſom'd in the Ramw- 
lets of the Seed-Branch, runs a Circle, or " progreſs therein 3 and 
ſo becomes, as the Semen Maſculinum, yet more elaborte. 

25- $5, Wherein alſo, leſt its Current ſhould be too copious or 

pitant, by their co- arFare and divarication where they are inoſcu- 
_ it is retarded ; the nobleſt portion only obtaining a pals. 

26. $s. With this pureſt $84p, the faid Ramulets being ſupplied, 
from thence at laſt, the Navel- Fibres ſhoot ( as the primitive Artery 
into the Colliguementum ) through the Secundine into the aforeſaid Li- 

ed therein. 

27. $. Into which Liquor, being now ſhot, and its own proper 
$4p - Tinttares mixed Se i ſtrikes it thus into a CG z 
or of a Liquer, it becomes a Body confiflent and truly Parenchymons, 
And the ſupply of the fail {till continu'd, and the ſhooting of 
the Navel-Fibres, as is above ibed, (till carried on, the ſaid Coage- 
lation or Fixation is —_—_— x nt = 

28. $&. Andin the Interim of t jon, 4 le Fermentation 
being alſo made, the faid Parenchyma or C | — not 
of any Texture indifferently, but is thus raiſed (as we fee Bread in Bak- 
ing ) into a Congeries of Bladders : For ſuch is the Parenchyme of the 
= 24 Seed. ; 
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TOUOTHE 


Righr Honourable 


WILLIAM 


Lord Vi-Count BROUNCKER 
THE 


PRESIDENT 


AND TO THE 


Council and Fellows 


OF T HE 


ROYAL SOCIETY: 


M7 LORD, 


ag F che Dedication of Books were not in uſe; 
# yct here, I think, I might have beena Pre- 
cedent. The promotion of Phytological 
Science 1s one Part of 7owr Work ; and 'tis 
Tou have called me to the management of 
this Part; for ſome tune, have 1ntruſted me 
herein ; and by 7owr molt favourable and candid accep- 
tance of what I have performed thus far, have encou- 
raged me hereunto : I therefore preſent but 7owr Own, 
into Jour Hands. 
The great Honoar and Advantage of 7our Fellowſhip, 
I firſt obrained, by Mediation of Dr. Wilkins, the late moſt 
Reverend Biſhop of Cheſter. Whom I cannot name, 
without ſaying thus much of him, That He was a Per- 
{on 


The Epiſtle Dedicatory. 


ſon of chat cminent and happy Worth, which, as it was 
too good,.to fear envy ; ſo isit too great, to need an Elogic. 

With Him, it was, Jou were pleaſed ro commut to Me, 
the further proſecution of this Work 53 the Beginnings 
whercof, were by our Order formerly made publique. 
Had I conſulted my own Abilitics alcogether, I ſhould 
ſcarcely have ventured upon it; ſeeing very little, for 
which I could think well of my ſelf, ſaving, That I had 
learned, upon good grounds, to think of You with greateſt 
Honour. But I alſo conſidered, That to infiſt hereon roo 
much,might be a refleftion upon 7oxr Judgments,who had 
thought ht ro make choice of Me. And, That 7ou were 
not more the Patrons of Wit, than of Induſtry ; and of 
All, who ſhall endeavour to find out, or to confirm the 
Truth'of Things. Withal, I looked upon Nature, as a Trea- 
ſure ſo infinitely full; that as all Men together, cannot cx- 
hauſt it ; ſono Man, but may find out ſomewhat therein, 
if he be reſolved to Try. 

In compliance therefore with Towr Commands, I have 
hereunto vn a very conſiderable part of my Tim. 
Theſc,adding force to my own Defires,of being fomewhar 
inſtrumental to the Improvement of Medicinal, and other 
wholcſom Knowledge : if peradventure, as we ancreaſe 
herein, we may become berrer, and more happy. As to 
which Improvement, though I could not hope; yer, 1 
would not diſpair. I have already prepared the Soil, and 
made ſome Plantation : what remaincth behind, and the 


—_— of the whole, will depend much upon the con- 


tinued Influence of Your Beams: for how unpromiſing 
ſocver the Stock may be ; yet the Fruit cannot but be 
ſomewhat matured, upon which 7oz arc pleaſed to ſhine. 
I am alſo confident, that the fame Nobilty and Goodne, 
which accept the endeavours, will likewiſe pardon the 
faults, of, 


'My Lord, 
Jour Lordſhips moſt humbly 
and moſt jincerly 


devored Servant 
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CHAP. I 


Of the ORIGINAL, FIGURES, MOTIONS, 
and AGES of ROOTS. 


EING TO fpeak of Roorr;, it is requiſite, for 
our better underſtanding of what follows, that ſome 
things, as to their Original, Figures, Motions and 
Ages, be | 

I. 5. Roots, taken altogether, have a Three- 
fold Original. Either from the Radicle; as all 
© Roots which come of the Seed : or from the Trank 
or Caxlis, above ground; as in Strawberry, Chamemile, and many othet 
Creepers : or from the Trunk or Caulis, after it is funk under ground ; 
as in Primroſe, Biftort, and many others 3; and preſently ſhall be ſhewed 
bow. 


2. 5. In the Growth of a Bud, aril of a Trank-Reot, there is 
this obſervable difterence 3 That the former, carries along with it, ſorhe 
jon of every Part in the Trank or Stalk; whereof ut is a Compen- 
dium. The latter, always ſhoots forth, by making a Rupture in the 
Barque, which it leaves behind, and proceeds only trom rhe inner part 
of the Stdlk, 


O 1. & 


OO — 
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23. $. As alſo, That in a Bud, the Lignons Part is ſpread abroad, 
ſo as to encompaſs a Pith. Whereas in a Trank-Root, it makes a ſo+ 
lid Thred ſtanding in the Center. Which is the Cauſe of its deſcend- 
ing into the Ground : as is already, in the Firſ# Book, and ſhall in 
This be further ſhewed. F 

= 


4. s. ROOTS are generally diſtinguiſhed, as to their Figures, 
in being more Entrie, as is that of Eiquiriſs; or Parted, as of St, Johns- 
wort. __ —_ _ at _ _ as moſt = ke at 
the Top, as Dandelyon, and ſome others, A thing very un- 
intelligibte, without the knowledge of the Met:oms of Roots ;, whereof 

reſently. 
, 5. "4 Parted, again, are efther Ramified, as that of 3 or 
Manifold, as of Crowfoot : both are Parted ; but the former, the 
ſubdiviſion of greater ranches, into leſſer z theſe, when divers Strings, 
have all their diſtin original from one Head. Some are Straight, asa 
Radiſh ; others Crooked, as Biſtort. Smooth, as Buglſ7 ; or Stri 
all round about, as Colmwbinme. And to Carndtions, this ſeems to 
iar, That ſometimes many of the Strings run parallell with the 
ood of the great Root, through the Barque, or betwixt the Wood and 
the Bargque. 

6. may Again, ſome are Thick, as Rhubarb; Slender, as the Vine. 
Long, as Fenil;, Short, as a Twrnep : which are diſtiu&t gom Great and 
Little ; in that theſe, are ſo called with reſpe@ to ſeveral Roots ;, thoſe, 
with reſpe@ to the ſeveral Dimenſions of one. Short, are Stubbed, as 
Iris tnberoſa ; or Round as Dracontiume. Round are Tuberougor Simply 
Knobbed, as Rape-Crowfoot ; Bulbous, that is Scaled, as ſome Lilys ; or 
Shell'd, as an Onion. here note, That all Bulbous Roots, are, as it 
were, Hermaphrodites, or Root and Trank both together : for the 
Strings only, are abſolute Roots 3 the Bulb, aftually containing thoſe 
Parts, which ſpringing up, make the Leaves or Body; and is, asit were, 
a Great Bud under ground. | 

7. $. Roots, again, are Even or Uneven ; Even, are Cylindrical, 
as Eryngo ; or Pyramidal, as Borage. Growing ſmaller Downwards, 
as do moſt ; or Upwards, as Skirrets, Uneven, are Pitted, as Potato's, 
where the Eyes or Bud: of the future Tranks lie inward ; or Knotted, 
as Artichoke 5 where they ſtand out. Theſe Differences, arc 
al pounded : ſo ſome Roots are both Entire and Smooth, as 
Peony ; others Entire, but Stringy, as _— that is, neither Ramifid, 
nor yet Bruſhy, or divided at the Top into leveral} ſmall Strings; but a 
Single Root ſurrounded with many Hairy Threds. Some both Plain in 
 —— im others, as Filipendula, Lilinm non bulboſum, 
and others. 

8. $. Some alſo have two or more Roots ; and thoſe of one Kind : 
of which, ſome are diſtintly faſtend tothe bottome of the Stalk, as in 
Dogſtones ; ſore ſtand one under another, ſo as only the uppermoſt is 
faſten'd to the Stalk, as in Dragon, Crecxs, and others. And there are 
ſome, which have not only two Roots, at the fame time ; but thoſe al- 
ſo of two diſtint Kinds, as in Biftert ; one of them, a {lender trait 
Cylindrick and horizontall Root z the other large and crooked, and 
bred of the Deſcending Trunk; as in ſpeaking next of the Motions of 
Roots, will be underſtood, how. All which, with other Differences 

by 
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by Thoſe that undertake the Deſcriptions of Plants, are accurately tO 
be Noted. Bat the Differences, above mentioned, will ſerve for our 


9. $. rd my of Roots are alſo —_ _ 
Level, as are t of , Ammi, Cinquefoyic5 4 as pro» 
perly Creep. Sometimes , as that of Perſnep: Which is 
different Strai ; for ſome Straight Roots, arc Level, Both | 
$5907 ane ether hall or dra terry ner, 4 om r 

as Woodbind, Amenomy 5, Ot , as Dogs - Sore 5 
ned down, but a little way, as Strewoninm ; others deep, as 
Horſe-Radiſh : Which is diſerent from being Loogs many long 
Roots, rare Level, as Hops. | 

1. $. Some again Deſcend, as Tulips, and other Bulbous Rootr, 
which differs from ing only Downwardsz in that here, the 
Bead ofthe Rootia fomoveable 3 but in Defcendi the whole Root 
obteineth different Places, running deeper, time after time, into the 
ee ons 6s non ſometimes, and in fome part, appeari 

as Twrneps. 

11. $. Theſe Motions are alſo Compounded ; both in reſpet of 
the ſeveral Parts of the Kot, and of ſeveral Times. So the main 
Root of Primroſe, is Level; the Strings are Perpendicular. The 
Roots of moſt Scedlings grow and U or ſhoot out 
in length at both Ends, at the fame time. Thoſe of Biftert, Iris, 
and ſome others, grow, in part, both Downward and Upward at (c- 
veral times : Whence it is, that 8# is Crooked, with ſome reſem- 
blance to an $, according to its ; And that ſome Parts of Iris- 
Root appear oftentimes the 

12. $. There is alſo another Awtion, in ſome Roots, not heeded x 
and that is Contortion : whereby, without being moved out of their 
Place, they are Writhed or Twiſted z as a piece of Cloath is, when 
the Water is wrung out of itz as in Gardens, Sonchur, and others : 
whether always I cannot ſay. This Mation cannot be noted, with- 
out ſtripping off the Bargue 3 whereby the YVefelr may be ſeen, ſome- 
times, to make two or three Circumvolutions. This Motion ſcerhs to 
be governed by the winding of the Stalks and therefore to begin at 
the Head, and terminate at the Poynt or lower end of the Root, which 
1s immoveable. 


13. 6. BUT ABOVE all the Motions of Roots, not obſerved, 
the moſt remarkable is that of DESCENT. . Which, although it hath 
been noted, by ſome Botaricks, of Bulbow Roots; yet of theſe only : 
Whereas it is the Property, of a great many more; and thoſe, of very 
different Kinds ; goapaliy at the far er number of Perennial Roots "7 
of Herbrz as of Arum, Rape-C , Valerian, Brownwort, Bearſ- 
ſoot, Tanſy, Lychnis, Sampier, Primroſe , Ammi, Avent, Wood-ſorret; 
Iris, and others. Of all which Plants, it is very obſervable, That 
their Koot, is annually renewed, or repaired, out of the Trank or Stalk 
it (elf. That wtofay, The 4 - the Stalk continually, and by 
inſenſible Degrees, deſcendi low the ſurface of the Earth, and 
hiding it ſelf therein 3 is thus, bath in Nature, Place, and Office chang- 
&d into a true Root, Which Root, by the contmuance of _—_— 

0) 2 Motion 


& 7. 
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\Mgtion of the $takk , allo Deſcends 5 -and lo, mg to the Uura- 
bleac&i of its | Subſtance, / becomes a- ſhorter or loriger Root ; rh&Elder 
or Lower Portion thereof, Rotting off, by the ſame "Degrees with 


the Generation of the Upper, out of the Sraſk, So in Brownwort, the 
Baſis of /the $14/k inkingdown by 


becomes the iu 
the.next year, 


part-of the Root, and comtinui 
the lower/Parts ant the next after that, rots 


becomes 


,\ Vir lies nnder Ground, 
Rill.co*fmk, 


away 3 anew Addition! being {till yearly made- ow 6t the Stath, as 


5. þ« 4. 


bable, That 


Tb. 5. f. 6, #he elder Parts 
wherc.the Roet.is double ; the 


becomes the Upper-Rovt 3 after it 


length dies and 1s coalum'd. 


y xot 'a 


ſome 
Tab. ® . » — 
wap bs J* 1, of Wood:ſorrel, Pri 


ſucceſlively, and the 


ſwelled into fo 


Twberoſa where, al 


Seats of the periſhed 


. 'So1n Dy 


, Croews, aod the like, 
Buſis ob the S1elk, this year ; themnext, 


hat, the 'Lower-Root; and at the 
14. $. The Demonſtration hereof, is taken, more evidently, from 


It 


Parry, 


ly deſcending into the 
a ——— and 6 
be 'gather'd in 


-m the Root, 
, Asalfo, fromthe Root of the Tris 


| Roots, than: from-others; us: from-the Level and Raots 
'&c. For the Leaves of thoſe Plants 
of thoſe Leaves 
Ground ; cach Baſs is thus nouriſhed wi 
thick Knots. 
ſome, from the like Poſition of the Veffels or 
as in the Jrwnk.; as 10 Bares-foot 


alf 


the Leeves fall off doſe to the Surface of 
the Stalks yetafter that is ſunk down, and {fwell'd into a Root, the 


Leaves, andthe Ends of the Veſſels 
them, are not obſcurely viſible ; whereby the Root is 


belonging ro 


, as it 


were, with ſeveral Seawes and Prickt-Lines ; the Scams fhewing the 


ſetting 


on of the Leaves ; and the Pricks, the Terminations or broken 


Ends of the Veſſels : which <cnds, «re (till more apparent, upon the 


== 4 


are T 


, One 


ing off the Barque. I conſidered likewiſe, That as 
there are many, which are not Bred of Eegs, immediatdy ; but 
Amimal wito agother : So, it ts more than 


Arri- 


Plants, there ave not a few Inſtances of the like 
this is one. 


Tranformations 


15- h$. The Cauſe of this Deſcent, fo far as it is 


t on the 


Inward Conformation of the Root, 1 ſhall fhew in the followi 


ſclyes direfly into rhe Ground, like fo 
ter them. Hence the Twberows-Roots of Iris upon the rotting or fadi 


away of the String-Roots 


But the Immediate Viſible one, are the Stri 
this kind of Tremks frequently put forth : which, 


hanging at them, ſometimes a little Re- 


Roots, whi 


thern- 


many Koper, lng the Trunk af- 


Hence alſo the Skape of ome Koots is Inverted : For whereas moſt arc 
parted downwards, into ſeveral Legs ; 


are at 


if 


I6. $. 


divers Necks, as Dandehlyon, 
at the top ſeveral Trunk: Buds, the ſaid Buds ſucceſſively 
and caſt their old Leaves z and continually alſo making 
length formed into ſo many Necks, of three, four, five, or more 
Inches long, under Ground. 


and ot 


rs. 


ſome 
F necks 


HENCE ALſo we underſtand, in what 
Roots become Perennial. Some are wholly fo, as thoſe of Trees, 


red uv 


Roots 


mto 


_— 
put forth new, 
their Deſcent, 


reticular way , 


Shrubs, and divers other woody Plants, Others, in part, or by a 
new Progenies of Roots, from the old Head or Body, in the room of 
thoſe that die yearly, or after a certain Time ; as of Liber non bulbo- 


fu, 


” a 4% <— 


Bok Il of Ro: yl 


fare, Jeruſalets Artichoke, Potato, Dag-ſtones,  Monke-bood, lintle Celan- 
| __ y—_—— In which ;, one or-more of their Roots are 
firm, the other and 


ed; and-partly, 'by the ravine 
ob the Trank, andot and 


(uperannuat 
younger Roots, reduced to x 


4 


in 

their Quaer: ities Leever und Shells, bewy ſuecefirvely tortned, the 
Baib is thus perpetuated. In the fame mannerehe Srrmmg- Rogrr ihe) face 
ceed one anotheri antwally. So that at the end'\of divers Years, alt 
it be (till looked upon as the fame brdividual Robert, yet its, in rs 
Another, as to every particle thereot. | 

ſs. s. Laſtly, many other Roots are _ the afbreſaid 
Deſcent of'the Frank ; out of which, it is (ill annually Repaired, as 
by the gradual —— it's Dintiniſhed ; as hath 
been 'fa1d. Whence alſo we fee the reafonof the K and Blunt 7, - , 
extremities of theſe, end ſotne'other Roots, aw of that Plave ſuperſtiri. 3” 7 
oully called Dee#l;-bit : becauſe the end of it ſees to 'be bitten 'off. 
Yer doth it not 
ring "off, - 


4a yy 
—— 


CHAP. IL 


Of the S KIN. 


NEXT proceed to the feveral Parts whereof a 
Koot 1 - The outer Part of all is the 
Tis diverſly 


. Tre Surface, ſometimes Smooth, as in Hor 

| BY redifh; R as in Scorzowers, And! the Shins 
of the ſeveral Shells of a Tulip-Roor, taken up freſh, look as if they 
were ed with a great ſmall hotkes. "Tis of various Size ; 
very in, in Perſoep + femnewher Thick, in Bugb/e very Thickin Ire 
Sometimes it # Opacous, as m Thfik 3 and ſometimes T ranſparent, as 
in Medder. 

2. &. Every Avet hath ſucceſſively two kinds of Shins : the one, 
Cottancous with the other Parts z and hath its original front that 
which involveth the Parts of the Serd it fel The other, Poſtnate, 

in the room of the former, as the Roor ageth x ant] is ori- 
nated from the Berk. So in Dendelyon, the old +h#, looked upon 
about the beginning of May, feems to have been one of thoſe ſeveral 


Rings 
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Tab. 14, 15- 


Tab. 10. 


Tab. 10, 
T ab. 14. 


Rings, which the precedent year compoſed the Cortical Body of the 
Root : but by the Generation of a new Ring, next the Wood, is now 
thruſt off and ſhrunk up into a Skim. $0 alſo in the Roots of Bugloſ7 
and Horſe-Radiſh, as far as the Bladders in the former, and the Fee 
in the latter are Radiated ; the Cortical Body ſeems either annually or 
oftener, to ſhrink up into another new 8kin, as, the old ones fall off. 
And ſometimes, perhaps, as in As 4, the whole body of the Per- 
gro_ Roots, except the ibre in the Centre, becomes the 
8kin. So that the wearing away of the old Skim, ſucceeds the 
derivation of the new one in Deſcending Roots, the Conf 
on of the Lower Parts, the Generation of the Upper. Becanſe 
the Barque ſwells, and ſometimes faſter than the Skin can fall 
off, or give way to it : t are the Roots of many Herbs, Barque- 
bound, as well as the Tranks of Trees. 

3. $- This Skin is uſually, if not always, compounded of two 
Kinds of Bodies : which alſo # probable of the Coetaneous. The one, 
Parenchymons, and frequently conſtrudted of exceeding little Cells or 
Bladders ;, which in Roots, as of Aſparagus, cut traverſe, and 
viewed through a Microſcope, are plainly vifible, Theſe Bladder are 
of diflerent Sizes 3 tn Buglos, larger 3 in Aſperages lefs ; and ſometimes 
they coincide and diſappear. But in theſe, and all other Roots, 
even where theſe Bladders appear not, the Parenchyma of the 8hin, 
is of the ſame Subſtantial Natwre, with that other more vivid and bulky 
one of the Bark: As is manifeſt, from its being thence Originated ; 
and alike Conformed, as ſhall be ſeen 5 and not only adjacent to it, as a 
Glove is to the Hand ; but continuous therewith, as the parts of a 
piece of fleſh, are one with another. 


4. $. OF THIS Parenchymons Body, the 8kin conliſteth chiefly, 
but not wholly ; there being many Lignoxs Veſſels which are Tubulary, 
mixed therewith : which , though hardly by the Microſcope , yer 
otherwiſe, is demonſtrable. For in tearing the Skin, you ſhall do it 
more eaſily by the length, than bredth z; becauſe, by the firſt way, the 
continuity only of the Parenchyma , is diſſolved ; but by the latter , 
both of this, and of the Veſſels, theſe being poſited by the length of the 
Root : Sothat, as by the {malneſs of the Bladders of the Parenchyme, 
the Skins Denſe ; fo by theſe Veſſels, is it Tough. 

5. $. Again, if you cut a Root traverſe, and let it lie by for ſome 
time, all the parts, where there are no Veſſels, ſhrink below the ſurface of 
the cut-end ; but where-ever Theſe are poſited, there is no ſhrinking ; 
which oftentimes, evidently appears alſo in the Skin : becauſe the 
Veſſels, though, as the Bladder, they may coincide z yet they cannot 
viſibly ſhorten or ſhrink up in length $5 no more than a Straw, whoſe 
ſides may yet be eaſily cruſhed together. 

6. $. Further, the Root being cut traverſe, if, near the cut-end, 
you very gently preſs the fide of the Root with the edge of your Nail, 
the Sap will thereupon ariſe ſometimes from the Skin ; mm the ſame man- 
ner, as from any other part of the Root, where the like Veſſel: are poſi- 
ted. And although the Sap may likewiſe be expreſſed from the Pith, 
and other Parts where ſometimes, there are none, of theſe Veſſels z yer 
not without a ſolution of there continuity z which here doth not fol- 
low ; as appears, from the diſappearing of the Sap, together with the in- 


termiſhon 
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termiſſion of the preſſure ; the ſaid Yeſſelr then dilating themſelves 
aMotion of Reſtitution, and (o ſucking up the 8p again. ” 

7. $5. Hereuato may be added the Teſtimony of light; the very 
Viſfels themſelves, wn many Roots, coming under an apparent view, 
ſtanding in the utmolt ſurface of the Root all round about, as in that 
of Liquiriſh, Columbine, Scorzoners, and others. Which Expers- 
ments, | have here, once for all, more particularly fet down z becauſe 
I ſhall have occafion, hereafter, to refer to them. 


CHAP. IIL 
Of the BARQUE. 


EXT WITHIN the Skin lieth the Barque, 
Tis ſometimes Yellow, as in Dock ; Red, in Biftort ; 
but uſually, and in Sced-Roors, I think, always 
White. It s derived from the Seed it (elf; being 
but the extenſion or ion of the P arechy- 
wa of the Radicle; One of the three Organics! 
Parts of the Seed, deſcribed in the Firi# Chaps 
Book. 

2. $ It is vari Sized ; ſometimes very Thin, as in 
Artichoke, Noone mn hm in molt Trees 5 w it alſo Larry 
Name of a _—_ oy; wget mow E—— 
the far 10n of the \ as in the String- Roots © : 
in lion, ac your wan The thinneſt dotted coed ons 
logous, and obtain the ſame Uſes. The degrees of its Size, 
all Roots, may ——— _ 0 | 
the ing examples, ſc, RFeet, Dropwort, Jeru Artichoke , Tab. 7, 8, 9. 
Orpine, Valerian ry Nettle, Browuwort, Columbine, Celan- 
dine, A Y Radiſh, Peony, Broony, Erynge, Borage, Lovage, 
De arſuep, Carrot, ec. In the Root of Beet, ſcarce 
a good thick $kin: but in a Carrot, half the Semidiameter of the Root, 
or above half an Inch over in ſome places : and that of Dandelion, ſome- 
times, in proportion with the woody Part, twice as thick : the reſt of 
Several intermediate Degrees: And to moſt Roots, this is common, 
To have their Barque proportionably thicker, at the botrome than at 


the top. 
3. $ of two Bodies. The one Parenchymons ; 
tz yet ſomewhat Pliable without a ſolution of 
mes a ing Porous ; as a yo o much 
ink in dry! Pores are ext much alike 
both by the ys trek the Root ; therefore it (brinketh up, 


more equally. And they are very Dilative ; 
þ lo maid Gem its coftorebiench ts ire omar bells eqpin, wpon 


I's 


—— OO 1 —— 
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Tab. 10, 
& ſequent. 


Tab, 13, 14- 


Tab. 14. 


Tab. 8, 9. 


Tab. 9. 


Tab. 8, 


its infuſion in Water : that isto ſay, [t is x enrious and exquiſitely 
fine wrought Sponge: Thus much the Eye and Reaſon may diſcover. 

4. $- The Microſcope confirms the truth hereof, and more preciſely 
ſhews, That theſe Poresare all, in a manner, Spherical, in moſt Plants : 
and this Part, an Infinite Maſs of little Cel/s or Bladders. The fides of 
none of them, are Viſibly pervious from one into another ; but each is 
bounded within it ſelf. So that the Farenchyma of the . is much 
the ſame thing, as to its Conformation, which the Froth of Beer or 
Eggs is, as a fluid, or a piece of fine Manchet, as a fixed Body. The 
Sides alſo of theſc Bladders are as tranſparent, as thoſe of Water ; or 
the Bodies of ſome Inſects. 

6. $. But their Size is uſually much ſmaller ; and their Poſturemore 
R r than thoſe in Bread or Water. In all Roots they are fo ſmall, 
as ſcarcely, without the Microſcope, to be diſcerned : yet are they of 
different Size, both in the ſame, and in divers Roots ; the varictics 
whereof, a all Roots, may be reduced to about Ten or Twelve 
"= to the — in Beto . _ of _—_ in Dandelion, 
being of the Smalleſt ; in Bugloſs,of the Great They are pofi- 
ted, for the moſt part, at an Equal Height ; Bier oe ca 
another : So that, oftentimes, they viſibly run in Ranks or trains, 
both by the length and breadth of the Roots,as in the Root of Bugloſe,or 
of Dandelion, ſplit through the middle, may be ſeen, Although are 
uſually Spherical, yet ſometimes, and in ſome places, they are more 
oblonge, as inthe outward part of the eof Bugloſs. Theſe Bladders, 
are ſometimes beſt ſeen, after the Roor, being cut traverſe, hath layn 


by a while, to dry. 

6. $. po the Receptacles of Liquor 3; which is ever Lucid ; 
and I think, always more Thin or Watery. They are, in all Seed- 
Roots, filled herewith; and uſually, in thoſe alſo which are well 
grown, as of Borage, Radiſh, &c. 

7. $. THIS Parenc Part, in many Roots, is of one Uniform 
Comtexture ; as in Aſparagus, Horſ-Radiſh, Peony, Potato, and others. 
In many others, it is, as it were, of a Diverſified Woof; the Bladder: 
being, though every where Regular, yet either in Shape, Size, or 
Situation, different in ſome Parts from what they are, in other 
intermediate ones, For theſe Parts, are like fo many White Rays, 

toward 


CR ofthe Root, from the inward 
the Ci of the Bargque ;, as in Lovage, Mehilot, &c. 


cat tranſverlly, is apparent. are, though not in dire& Lines, 
continaed alſo by the ws 3 fo that they are, as it were, 
fo many Membrances,by which the other Parts of the ,are diſter- 
minated, 


8. $. The Continuation of theſe Diametral Rays, or Portions , is 
divers : ſometimes, but half througlythe Barque, or ſomewhat more, 
or leſs, as in Melilot, And it is probable, that ro the Roots of all or 
moſt Trefoyls, and alſo of the Leguminons Kind, this is proper, To have 
their Diametral Rays come {hort of the Circumference, Sometimes, 
they run quite th to the very Skin, as in Lovage. And 1 think, 
in the Roots of all U iferous Plazts : In which therefore, the Skin 
ſeetns to a cloſer Communion with the Diametral Rays, and to be 
ig ially therefrom. They uſually ſtand at an Equal Di- 
ftance in the ſame : But with reſpet to divers Roots, t . 

”_ ance 
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_ varices; fo leſs, in Parſnep, greater in Bug binpen are _—_ Tab. 7, 8. 
ReQilinear, as ia Lovage ; but ſometimes = fro, as in 
a Carrot. Tab. 8. 


9. h. They are not always of one Size: in a Carrot near the 
Inner Edge of the Barge, exceeding Slender, and ſcarcely diſcerna- 
ble z in others, Thicker, as 10 the Three ter ones of 


lefs or more Numerous ; ſome, proper, [think ro he ſome, as ſmal- 


o edge, as in Meſh 7, 7, 
7 fread or daed a 
aproach the Skim, wherewith they are forned, and whereinto they 

more viſibly run, as in Parſley, or the ſmaller part of the Roos a 
Lum And in ſome Roots, as of Scorzoners, at ſome times of the Tb. 
year, when les ſucculent, almoſt the whole Parenchywa H—_—_ be 
of the Nature of the Diametral Rays, in other Roots, The pladders 
of theſe Diametral Portions, are ſometimes, ter than thoſe of the 
other Parenchywour Parts, as in Parſley; | think ſometimes lefs. 

Yet as there, ſo here, variouſly fized; to about fix or eight De- 

; and thoſe of Parſley about the third, fourth, and fifth. Their 
Figues 1s Sometimes more oblong; and their dureftion or reſpeRt more 
emadthe GumeeFnii 

It. $. As the other Parenchymons Parts of the Bergue, are the 
Receptacles of Li _—OSe—_ they are A__ This is ar- 

From their e, and not parent, as ſuch 

; and Parts uſe to be, which are more copiou a equally ” 
ted up wh Liquers as the Pith of Elder, ben pom 
White 3 was once, and by being well ſoaked, will become, again 
Tranſparent. And from t > doing aces oy wad voyd of LO 
whereupon their Bladders, which emacs be Vecalales, 1 mult be filled 
with more or lefs Aer, mixed with the 8p or the Vaporons parts there- 
of, This is more obſervable in thoſe Diametral Portions, which ter- 
minate upon, and run into the Ski. 


12. s. THE BARQUE is not only of a divers Woof, but as is 
Subſtance ; there being a certain number of 
Eignous Ve wer or more, in ſome place or other, mixed with 
the Parenc Part above deſcribed 3 and ſome way or other, are 
demonſtrable in all Roots: As by the Toughneſs of the , when 
pulled by the length. By the vikble Continuation of the id Veſels 
through the length of the Berque, in the reſemblance of ſmall Threds. Tab. 6. 
And by the riſing up of the 8p in the traverſe cut of the Root, in 
oft the Barque, where theſe Threds terminate : as the ex- 
iſtence of the ſame Veſſels in the Skin, was proved in the Precedent 


being ratred or ſtriped off 1s apparent, 
P t4. $. 
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"ſerve, at leaſt, ro conſtitute divers Kinds, in divers Roots : of the dif- 


14. $. They ſeem, at firſt, where they are Braced, to be Inof- 
culated ; ſoas to be perviousone into another. But a more accurate 
view,eſpecially aſſiſted by a Miſcroſcope,diſcovers the contrary. Neither 
are they woun'd any way one about another, as Threds are in a Rope: 
nor Implicated, as in ravied Yarn, or the Knots of a Net: -but only 
contiguous or fimply Tangent, as the ſeveral Chords in the Braces of 
a Drum : being thus joyned together by the Parenchymons Parts, as in 
yo of the Pith, will be underſtood how. Yet do not always the 

Thred: belong and entire to one Brace z but are frequently 

into leſſer Thredsz which are tranſpoſed from Brace to Brace. 

do they always, in whole or in part, preſently after their contin- 

ſence, mutually fall off again ; but, oftentimes, run along collateral- 
y joyned together for ſome ſpace. 

I5. $. Braces are of various number in divers Roots ; more 
frequent in Jer»ſalew Artichoke, leſs in Scorzonera, more rare in Cumfry, 
The Threds likewiſe are variouſly Divaricated ; ſometimes more, where 
the Braces are frequent, as in Jeruſalem Artichoke 5 and ſometimes leſs, 
where the Braces are rare, as in Scorzonera, Dandelion: And in all 
Roots, more t towards the Inner Verge of the Bark. 

16. <6. By what is ſaid, it is partly implied, That theſe Threds, are 
not Single Veſſels; but a C of them, Twenty, Thirty, or more or 
fewer of them t , Yet as the Threds are not 1 ted in the 
Braces ;, ſo neither are the Veſſels, in the Threds. Nor yet Twiſted ; 
but only ſtand collateral together z as the ſeveral Single Thred: of the 
Silkworm, do in Sleave-Silk. Neither are theſe Veſſels pyramidal , fo far 
as the Glaſs will diſcover; or, from probable Reaſon, may be conjec- 
tured, Nor Ramified, fo as to be ſucceſſively ted one 
another, after the manner of the Veins in Animals: but Cylindrical , 
and Diſtinaly continued, throughout the length of the Root ; as the 
ſeveral Fibres in a Tendon or Nerve. 


17. s. THESE VESSELS are cither themſelves of divers kinds, or 


ferent Natures whereof, although there may be other ways whereby to 
judge ; yet ſo far as by ED we may do it, chiefly, by the Di- 
verlity of thoſe Liquors, which they ſeverally contain. Sometimes they 
yield a Lympha; and that Thin, as they do in a Perſnep ; eſpeci 
thoſe that make a Ring, at the inward extremity of the Bark. See t 
Root it (clf. That this Clear Sap aſcendeth only from theſe Veſſels, is 
certain. Becauſe no Ligvuor will do the like, from any Parenc r 
Part, as Chap. 2. hath been ſaid. And becauſe it is ofa di t 
nature from the 8p contained in the Bladders of the Parenchyma ; al- 
though of the ſame Colowr, yet ſenſibly more Sweet. 

18, & Sometimes they yield a Thick and —_— 
mou , as __ by its tenacity. From the Mucilaginous Con- 
tent of theſe Veſſels it is, 1 ſuppoſe, that the 8p contained in the Blad- 
ders is rendred of the like nature, fo far as it approaches hereto , which 
ſometimes is more, as in Marſb-mallow ; and ſometimes bur little as in 


Rorage : For in out the Liquor of this Plant, and then heating 
It over an af Lakng 4 z thefar greater part hereof remaineth thin ; 


Lympha, as 


only ſome certain ſtrings and little bits of a gellied ſubſtance are mixed 
= arr ary which as it ſeems, were originally the proper Liquer of theſe 
crancts, 


19. Sg. 
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19. 5. Oftentimes theſe Succiferous Veſſels yield a Milky or White 
Sp 3 and ſometimes Yellow,and of other colours as uns And tor 
Cichoraceons Plants 5 in Amgelica, and molt Umbelliferons z, in Bardock, 
and divers Thiſtles, to which that is 'akin: in Scorzomers , Common 
at, "The Mts $ops of all not commonly taken notice of to be 
—— Colour, 


Opacons Colour, in the am 
= ſhaked in a Bottle 
wp into a White Liquor. And although they 
agon's yet ſome of their parts, 
leaſt Digeſtion with Heat, by 
ing together for ſome time,  —_ in the 
Milky-Sope, which will alſo diſſolve in Water. I ſup- 
pole, rc, That it is the Yolatile Salt, chictly, of theſe Plant, 


20. S$. m——_ the Oy! will ſeparate and diſcover it ſelf: for if 
you cut a Fenil-Root traverſe, after it hath layn ſome days out of the 
Ground ; the fame Yefels, which, in a freſh Root, yields AG/k ; will 
now, yield Oyl: the watery parts of the Mil, which in the dry- 
ing of the Root are more eva 


becaule, _ 

CD T_ Pee Thanks or a T4. 10. E, J 
Balſame with all ragireys Levant propercs of a Terebinth;, although that 

word be commonly uſed for the of ſome Trees. 

22. Ss. Theres yet another kind of Sp-Veſſle, which may be cal- 
led V/ Flbs ain Dralp, @ hut fone of them For by the 
$4p-/:fels it is, that the Barywes of Reots do Bleed. Of which, ſome 
Bleed quick and plentifully, as the Umbel/iferons and the Cichoraceous 

Kinds. Some, very ſlowly and ſcarce viſibly, as all or moſt Trefoyls, 

and of the Logumwinons Kind, And fome ſeem not to Bleed, as the 

_ _ this Root, Any wp <= diſtin&t Sun = that 

carry Aer ; doth partly r, the di they pro- 

duce where nd; wo will better be underſtood anon, in ſpeak- 

JEERS i oulling i by the lengths wr 

[ it t $ nent the P 

. nor the Aer Vofels, Re ehenkie Toph But becauſe the Sacc#s 

or Sp they carry, ſeems to be a kind of Dewy Yapony, therefore, they 

may not improperly be called —— Veſfels. 
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23. $. THE $Sap-Veſſels, are not only of divers Kinds, in divers 
Roots, but in the ſame. Whether in all, I doubt : but in ſome it is 
certain they are: For if you cut a Feril-Root traverſe, both Milk and 

Tab. 9. Limpid Sap,” will preſently aſcend, and, upon accurate 1 10N , 
2 thereu inſtinly. So the Roots, both of Trachelmum and 
hm Bleed both a Lymphe, and a Citrine Balſame: and Wormmood, 
both a Lympha, and a Terebinth, at the ſame time. So alſo the Root 
of Dandelion being cut in November , ſeems to bleed both a agilk 
and a Lympha; the latter being drowned by the former at another 
time when it is more copious. Whether all Roots have LympheduTs, 
is doubtful ; but 'tis moſt probable, that they have, more or fewer ; 
ſtanding, for the moſt part, in a Ring, at the Inner Verge of the 
Bargue : the Sap whereof, _—_— is ſo far of common Nature in 
all Roves, as to be Clear, and leſs Oily. 


24. $s. THE Quantity of theſe Veſſels is very different : In Borage, 
Peony, Biſtort, but few ; in Aſparagus, fewer : in Parſnep, Celandine, 
many; in Fenil, Marſb-mallow, many more : and betwixt theſe ex- 
treams, there are many as by ing the Roots of Horſe- 
Radiſh, Turnep, Briony, Skirrets, Parſley, Goats-Beard, and as many 
more as you pleaſe, may be ſeen. Amongſt the ſeveral Sorts of Docks, 
they ſeem in Patience, to be the feweſt; in Red-Dock, the moſt nu- 
merous. There are two ways of judging of their Number 5 Enher 
as their Extremeties are viſible upon the traverſe cut of the Bargue ; 
or as the ———— Brittle or Tough 3 being ſo, from the va- 
+—; 1 qaptpodavany eſſels therein, as in the Second Chapter hath 

25. $. The Quantity of the aſcending Sep, is a doubtful argu- 
ment, whether of the Number, or Size of theſe Veſſels. For it is 
common to molt M;lky-Roots, for the Mzlk to aſcend more copioully : 
yet in ſome of them, the Veſſels ſeem, in proportion with the Paren- 
chymons Part, not to be ſo numerous, as in ſome other Roots, where 
the aſcending Sap is leſs 3 as by comparing the Ladeals of Dandelion, 
and the LywpheduF#s of Fenil together, may appear : fo that it ſhould 
ſeem, that the bore of the Lafeal Veſſels, is greater than that of the 
Lymphedud-.. | 


Tab. 9.8,9. 


26. $. THE Situation of theſe Yeſſels, as they appear, even to 

the naked Eye, in the tranſverſe Seftion, is Various and , 
Sometimes they are poſited only at the Inner Edg of the Bargue, w 

Tab. 7,8, 9, they make a Ring, as in Aſparagus. In which and poſition, they 

& 10, ftand in moſt, if notin all, Roots, how varioullly ſoever they are po- 
fited alſo otherwiſe. The Common Crow-Foot with numerous Roots, 
hath a Ring of Sap-Veſſels next the Skin. So the Barque of Monks- 
Hood, is encompaſſed with a tranſparent Ring of —_ The 
Ring is either more Entire, as in Eryngo, Brown-Wort, Valerian, Hop, 
Madder, &&c. Or itis a Prick'd Ring, as in Buttyr-Bur. Sometimes 
they are chiefly poſtur'd in a Prick-Ring, towards the outward part of 
the Barque , as In Peony: and ſome Roots are pricked all over the 
Barque, as of Mellot. In others, they ſtand not ſo much in Pricks, : 
as Portions or Colums, as in Cumfry- 


27+ 9. 
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27. $. In others, again, they all ſtand in more continued Lines, 
either Rays or Diametral, as in Borage 5 or Peripherial, as in Celan- 
dine. The Vaſcular Rays are not equally extended in all Koots: in | 
Parſnep, towards the Circumference of the Barque 3 in Bugloſs, about 7457 » 5, 9- 
half way. In all Decks, and Sorrels, the Rays are extended through 
about 4 of the thickneſs of the Berque, towards the Circumference, 
whereabout, divers of them are always arched in, two and two toge- 
ther. In all or many Trefoyls, and of the Legeminons Kind, they are 
extended through no more than 44 of the Barque. In the Unbelife- 
rows, A" in betwixt the Diametral Portions of the Paren- 
chyma. In Borage, the Rays are more Continuous 3 in a Carrot, more 
Pricked. Here alſo the Pricks ſtand in Even Linesz in Lowage, they 
are Divaricated. Of which, and thoſe of ſome other Roots, it is al- 
ſo Obſervable, That they are not all meer Pricks, but moſt of them 
+ {mall, yet real Circles 3 which, after the Mk hath been frequently 
licked off, and ceafeth to aſcend, are viſible, even without a Glaſs. 
And note, that in obſerving all Milk-Veſſels, the alk is to be taken off, 
not with the Finger but the Tongue 4 fo often, till it riſcth no more, 
or but little. And ſome Roots may alſo be ſoaked in Water 5 where- 
by the Pofition of the Mil&-Veſels, will be viſible by the darker Ca- 
lour of the Barque, where they ſtand. 
28, s. The Rays ſometimes, run more Parallel, and keep ſeveral, 
as in Monkſbood ; and ſometimes, towards the Circumference of the ,, p 
, they are occurrent z as not only in Docks, but other Plants : ab. 7:99 
In o, m a termination more Circular ; and in Bryony, angular, 
or in the form of a Glory, as alſo in Horſradiſb, through a Microſcope. o,, ,. 
The Peripherial Lines are in ſome, more entire Circles, as in lion ; 
in others, made up of ſhorter Chords, as in Potato, C . and the 
ſmaller part of the Root of Monks-bood. In ſome, the Pricks are fo 
GY ſmall, and ſtand fo cloſe, that, _O—_ eye, they ſcem 
to be continous Kings, which yet, through the Microſcope, appear 
diſtin, as in Marſb-malow and LL emuiriſ, 4 ww Tab. 12. 
29. $. Sometimes Columns and Chords are compounded, as in 
Burnet ; Pricks and Chords, in Potato; Rays. and Rings, in Monk 
ſbood ;, where the Ring is Single. In Fenil, there is a double or treple 
order both of Rays and the L dud; (tanding in Rays and 
the Lafeals in Rings. in mallow, the Veſſel are ſo polited 
as to make both thoſe kinds of Lines at once. 
30. $. In Celandine, they ſeem all, to the bare eye, to ſtand in 
numerous Rings lying even one within another. As alſo in Dandelion ; 


in which yet, being viewed t a Microſcope, there is att appear- 
ance of very Ny Mall Rays z which ſtreaming from the ience Vang 
of the Bargque, crofs three or four of the ſmaller Rings, and are there 
terminat Whence it ſhould ſeem that Lymphatick Rays and Milky 
Rings, are in thatRoor, ſo far mixed together. Only the Lymphe, be- 
ing confounded with the Mk , cannot be diſcerned. And where the 
Ablky Veſſels are evacuated, or at ſuch Seaſons, wherein they are leſs 
fall, divers Milky Roots will yield a clear Liquor at the Inner *—_ 
the 8arque, where, at other times, they ſeem to yield only Milk, 
And this is the Deſcription of the Barge, 


Tab. 8. 


Tab. 13. 
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Of the WOOD. 


WHAT - nm br hommeeyyr 7 - next 
within the in Trees, 

» Plants, is the vets is alſo Landon yp 
= Two Subſtantially different Bodies, Parenchy- 
ms mous and Lignowsr. The Parenchymoxs, is of 
> — ial \ ws ent that of the 

E 4, 3 it 3 being not 
Y cok all round about conti- 

| nuous therewith z even as that, js with the 
Skin; the Gn of the Bargque, diſtributed, from time to 
_ partly outward into the Skir, partly inward, into the 
2. S. The Poſition of the ſeveral parts hereof, is different, For the 
a_ it hath a Diametral Continuation, in ſeveral Portions, run- 
nt — more of the Lignons, from the Circumference 
wowed the Center o& the Root : all together, conſtituting that, which 
in the Second Chapter of the Firſt Book, I call the Jnſertment. In the 
Roots of many Herbs, theſe Diametral or Inſerted Portions are more 
obſervable, as in Cxmfry 3 which leadeth to the notice of them in all 
—_ bes of Herbs and Trees. Sometimes of this Paren- 
is dif into Rings,as in Feril. Number and Size 
wich Rings di : In Fenil, when the Root is grown large, they 
note fre gi teria but fewer z in Beet they are narrower, but 
more. The Diametral Portions are here, in like manner, much va- 
ried ; in Cumfry, Celandine, larger; in Beet, loſs, meaner 3 in Bo- 
rage, Parſnep, more, and ſmaller ; and in molt oody-Roots, ſtream- 
ing betwixt the Pith and the Bargue, as ſo many Cena Rays. Their 
Continuation is alſo different ; in ſome Roots, to the Centre, as in Co- 
lumbine ; in others not, as in Parſmep, And ſometimes different in the 
ſame Root, as in the Vine. 

3. $. The Contexture of theſe Parenchymons Portions is ſometimes 
Uniform, as in Bugloſs, Peony ; and ſometimes alſo, as it is in the 
Barque , different; in part , more ſappy , and tranſ 3 in part, 
more white, dry , and aery, as in Carrot, Lovage, Scorzonera, and 
others; which yet cannot be obſerved without a wary view, But 
their general Texture is the ſame being aff made up ofmany ſmall Blad- 
ders, Which are here of different Sins, like _—_— of the B . but 
for the moſt part ſmaller. Their Shape likewiſe, is uſually ound 3 
but ſometimes Oblong and Oval, as in Borage ; or 'Obloog and Square, 
as in the Vine, 

4. $. The Lignons Part, if not always, yet uſually, is alſo Com- 
-—_ of Two Kinds of Bodies, fſeil. Succiferons or Lignous and Aer- 

efſels. The Lignons as far as diſcernable, are of the ſame Contor- 
mation and Nature with thoſe of the Barque, and in the tranſverſe cut 
ot 
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of the Root, do oftentimes, as thoſe, emit a Liguowr, They are alſo 
Braced 3; and many of them run in diſtin Threds or Portions, collate- 

rally together. . WH 

5. $. The Aer ſel: 1 fo call, becauſe they comainno Liguer, bat 

an Aery Vapour. are, more or lefs, viſible in all Roots. may 

be diſtinguiſhed, to the bare Eye, from the Parenchymons Parts, by their 
Whiter Surface; and their ing more prominent, wheras thoſe 
ſhrink below the tranſverſe level of the Root, upon drying. They are 
frequently Conjugated divers of them together , ſometimes fewer, and Tab. 10, 
for the molt = Co Ry Bs , as in Horſe & 15. 
Radiſb. their Conjugations are alſo Braced, as the Threds of the 
Smeciferons Veſſels, But they are no where Inoſculated : nor Twiſted 

one about another 4 bur only T or Collateral. Neither are they 
Ramified, the ter into leſs 3 but are all diſtinaly continued, as 

the Nerves in Animals, from one end of the Root to the other. 

6. $. Their Braces, as thoſe of the Succiferons Veſſels, are allo of 
various qumber : in Jeruſalem Artichoke, C , Scorzonera, more rare 3 
in Borage, Burnet, more frequent 3 as by (tripping off the Barque of 
ſuch Roots, where it is cafily , may be ſcen. And they often Tab. 6. 
vary in the ſame Root, fo in e, Scorzomera, &c. they are more 

tin ——_— CNET Intermediate 

, as by ſplitting t Roots the mi h appear. They 
I oe tho aFche Succiferons Veſſels 5, thoſe being uſually more ——_ 

frequent, as in Jeruſalem Artichoke, than theſe of the Aerial. | 

7. $. Betwixt thele Braced Aer-Veffels, and the reſt, which make 
the truce Wood, run the Parenc arts above deſcribed 4 as they Ta. 6. 
do betwixt the Sxeciferoxs in the Barque : and fo make up two Pieces 
of Net Work, w one is the filling up ot the other, 

8. s. Poſition iy 9 inds of Feels is Various. The 
Succiferons or ,arc imes polited in d1 ral lines or porti- 
ons 3 as in the Yize, and molt Trees, Someti hs pane 5, to the ** *7* 
Aerial, = jo pes ; each Ring herein being double, and made both of -,,, s. 
$4p-and eſſels. 

9. gs. In le the Poſition is very peculiar, from what it is in the Ta. $. 
Roots of other Herbs ; being curiously mixed 5 the Scciferons running 
croſs the Aerial, in ſeveral, viz. Five, Six, Seven, or more Digs 
In y the ſeveral Conjugations of the Aerial, arc c—_ fur- 
rou with the Succiferons, In Patience, the Succi are diſpoſed, 74%: 7- 
beſides Rays, into many ſmall Rings, of different Sizes, eines vp 
and down, and not, as in other having one common ; 
within divers whereof, the Aer-Veſſel: are included : eſpecially within 
thoſe which are drawn, not into Rings, but, as it were, iato little 
ſtragling Hedges. 

10. $. That alſo of the Aer-Veſſels, is Various and Elegant : ef 
cially in the upper part of the Root. In Ammi, Lilium-non-bulbo 
they make a Ring, In theſe, a Prick'd-Ring; in Peony, a Ring of 
Rays; in Valerian, a Ring of Pricks and Rays. In others, they make 75. 7,8 9. 
not Rings, but longer Rays, extended either towards the Centre, 
as in Scorzeners 4 or meeting in it, as in Columbine. In the Common 
Dock, they ſtand more in fingle Rays : in the other Specie: of Decks, 
both in Rays, and collateral! Conjugations between. 

I1. 4, 
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Tab. $, 5. 


Tab. 15. 


Tab. 10. to 
the 17. 
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It. 5. In Beet, they ſtand in ſeveral Rings ; and every Ri 
made of Rays. In Cumfry, the Rays and Rings are ſeparate; t 
ſtand without, theſe next the Centre. In Dandclion, they ſtand alto- 
gether, and make a little Rope, in the Center it ſelE In Geranizes, 
and others of that Kindred, they make a little Thred, in the lame 


And in Skirret, they ſtand in two Threds, near the Centre. 

r2. &. In Celandine, ſtand in almoſt Lines. In 
Monkgs-hood, of a Figure; divided in the ſmaller part of the 
Root, into Three little W with their s meeting exadtly 
m the Centre. In ; and Smrawberr, they arc alſo potur' 


in three Conjugations, triangular] Roots of Oh , 
they ſtand neither in DS. te oY. but Wioding 


Lines. And in Borage the poſition, of many of them, is Spiral. 
likewiſe, nay in Wo _—_ or Lapathum wntnoſum. In Horſe 
Radiſh, they neither in Rings nor in Rays; 
wer Evra Cojgim are radiated : with wy many other bit: 


13. s. The of theſe Veſſels, xs to the ſpace they take up 
in the Root, is to ae Two ways, By their Number, and 
fas. Thelr Nanber any, bs ne Has end fo hae ments, b 

the E uently, a whiter 
than the other Parts. As ao their Sizes the Bore of theſe Veſſel: be- 
ter than that of the in all Roots; eſpecially in ſome. 
_ if you take the Roots of Fenil, Dandelion, Plan-tree, El 
illew, &c. and lay them by, for ſome time, to dry ; and then, 

= very CO meaty s if you hold v 

ſo as the may be trajected t 
the faid Veſſels become vilible, as notably different, both 
m S nl_) 

I4. S. Bur undeceltfal and accurate Obſervation of both their 
Number, and Size, muſt be made by the Microſcope 3 and ſo they will 
appear to be much more various. In Biftort, Skirret, they are very 
few; in Beet, very many: berwixt which extreams there are all De- 
grees; asin Orpine, Venus Looking-Gliſe, Scorzoners, Great Celandine, 
Peony, Borage, Fenil, &c. may befſeen. So their Size, in ſome is ex- 
tream ſmall, as in Strawberry, Biftort, Valerian ; in others very great, 
on Aſparagus, Bugloſs, Vine. y arc alſo of ſeveral Sizes in one 

ans x Numerical av! Boghp, in oben, more w as in Li- 

bulboſum, Aſparagus, 3 10 of more, as 1n Bryony, 
= A Res key ary by ab about Twenty Degrees ; 
> hs Roves of ry Sin , Bryony, Lovage, 
F emil, 7 walces Carrot, Saxifrage, Parſley, Peony, hound, Ci __ 


S$trawberry, Kc. » her, may be horney Some of thoſe GUe ne hee 

being of the Size 3 a through a nds 7 at leaſt 
one Third of an Inch in Des thoſe in and that 

Kind, of the ſmalleſt ; moſt of them a in th me Ol, 

no bigger, than to admit the poynt I Pin, — 

the Standard, in Tab. 12. Sce alſo the Figuees of fo many of 

2s are drawn. 
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15. $. In ſome Roots, they are Small, and Few; as in Jernſalem 
Artichoke ; m others Small, but Many, as in Horſe-Radiſo: in Bugloſs, Tab. 11, 11, 
they are Great, but Few ;z in the Vize, Great and Many. So that the 15: 17 
proportion, which thoſe of a YVize, their Number and Size being taken 
together, bear to thoſe of Jeruſalem Artichoke, may be, at leaſt, as Pifty, 
ro One. Of the ſmalleſt Kinds, as thoſe of Cinqueſoyl, Jernſalew Arti- 
choke, and the like; It is tobe noted, That they are ſcarce ever viſible 
inthe freſh Slices of theſe Roots 3 but after they have layn by a while,at 
laſt, by a good Glaſs, Clear Light , and (teddy View, arc diſcerna- 

e. 
16. s. In ſome Roots, the greater of theſe Veſſels ſtand in or next 
the Centre, as in Taraxacum, or Dandelion x in others next the circums 74% 13» 13: 
ference, as in Horſe-Radiſh. Sometimes each of them is from one end of 
the Root tothe other, of a more equal Size, or more Cylindrical, as in 
Marſb-mallow ; but uſually, — more or leſs, from the Top, 
to the Bottom of the Root, as in Apple: about the Top of which, 
they are, for the moſt part, bur of the Sixth, Seventh, and Eighth, 
Magnitude; ſome of the Fifth, but none of the Third; but about the 
Bottome, they are moſt of the Third, and Fifth : whence it is manifeſt, 
That ſome of them are, in the manner of Veins, ſomewhat Pyramidal. 
Yet is it obſervable, That therrampliation proceedeth not towards, but 
from their Original, as in Nerves. 

37. $. theſe Veſſels Seignior Malpight hath obſerved ; Compe- 
muntar ( faith he ) expoſite fiftuls Zone tens © pellucida, velnt argentes 
colorts ne, parum lata; que, ſpiraliter locats, & extremis lateribus 
write, Tubum, interins © exterius 4 , efficit. 

18, s. To whoſe Obſervation I further add, That the Spiral 
Zone,or Lamina,as he calls it,is not everone Single Piece; but conſiſterh 
of Two or More round and true Fibres, although ſtanding collaterally 
together, yet perfectly diſtint. Nether are theſe Single Frbres 
themſelves flat, like a Zones but of a romd forme, like a moſt fine 
Thred. According as fewer or more of theſe Fibres happen tobreak off, 
from their Spiral location, together 3 the Zone is narrower, or broad- 
er : uſually, Narrower inthe Tra»b, and Broader in the Rove. 

19. 4. Ottheſe Fibre: | alſo Obſerve, That they are not Inoſculuted 
fide to fide, but are Kit together by other (maller Fibres 3; thoſe be- 
ing, as it were, the Warp, theſe the Woof of the Aer-Veſſels, Yet 
I think the ſeveral Fibres are not interwoven juſt as in a Web ; but by 
a kind of Stitch, as the ſeveral Plates or Bredths of a Floor-Mat. A 
clear and clegant fight of theſe Fibres, and of their Int age, by 
ſplitting a Yine-Root, or a piece of Oat, may, witha good Gl in the 
idegof their Greater Yer-Veſſelr, be obtained 3 having much of the re- 
ſemblance of C loſe Needle-work, 

20. $. The Spiration of the Fibres of theſe Veſſels, may more ealily 
be obſerved in the Trank, than in the Root. And better in younger 
Plants, than other. And not fo well by Cutring as by Splitting, or by 
Teiring off ſome {mall Picce,through which they raz - their Conforma- 
tion being, by this means, not ſpoiled. Yet this way, the Yeſels are 
ſeen, chiefly , Unreſolved. 

21. 6. But in the Leaves and Tender Stills of all fuch Plants, as 
ſhew, upon breaking, a kind of Downre or Wool; they may be feen 
Reſolved and Drawn out, and that ſome times even to the naked Eye, 

C an 
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an Inch or two Inches in length. This Woo! being nothing clſc, but a 
certain number of Fibres Reſolved from their Spiral poſition in theſe 
Poets and Drawn out in Length z and fo cluſtred rogether,as ſo many 

or little Ropes: appearing thus more or leſs, in the Leaves and 
ſom@other Parts of molt Plants ; but more y in ſome, as 
in the Vine, Scabious, and others. As allo in the Scales of a $quill. In 
which laſt, for example, they are fo calily ſeparable, as further to 


ſhew, what before was obſerved ; viz. That the Plate or Zone, into 
which the Aer-Veſſels are uſually Reſolved, is not one Piece, or 
meer Plate ; but made up of ſeveral Round Fibres, all ſtanding and 


running parallel, and fo knit together by other ſmaller ones, tranſ- 
verlly, in the form of a Zone. For if you break or cut a Leaf or Shell 
of a freſh Squid}, till you come to the Aer-Feſſels, and having ſoftly 
drawn them out, for about an Inch or more ( to the naked Eye) in 
length, you then fingle out one or two of them from the reſt, and 
rowl them, as they hang at the Shel}, eight or nine times round, each 
Veſſel will appear, a CI to confiſt of 8, 10, or 12 ſmall 
Fibres; which, in the ved Veſſel, run parallel ; but by this 
means, are all ſeparated one from another. Sce the Figures belonging 
to the Third and Fowrth Books. 

22. <$. The Proceſs of their Spiration, is not, © far as I have ob- 
ſerved, accidental, but conſtantly the ſame; feil, In the Root, 
South, from Weſt to Eaſt : ' But in the Trank, contrarily, by Soxt 


from Eaſt to Weſt. 
23. $. The Content of theſe Veſſels, 45, as hath already been inti- 
mated, more Aery, The A s for which, are, upon a 


—_— of OI the &ap — ny there, where 
Theſe (ta o viewed t a Microſcope, they are never 
obſerved to be Ales with rrwendggr» ri a Root cut — in 
Water, till the Water is in ſome part got into theſe Yeſſels, and then 
the Root taken out and cruſhed 3 the other Parts will yield Liquor, 
but Theſe, only Bubbles : which Bubbles are made, by ſome (mall 
quantity of Liquor mixed with the Aer, before contained in the faid 
Veſſels, To which, other Arguments will ariſe out of thoſe Thiogs 
that follow in the Second Part. As alſo for this Content, its not be- 
ing a pure or ſimple, but Yaporows Aer, Whether theſe Veſſels may 
not, in ſome Vegetables, and at ſome times, contain Liquor, is doubt- 
ful, () Thus far of the Lignons Part. 
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ITHIN the Lignowr Part lycth the Pich. This 
Part is not common to all Roots, for ſome have 
none, 2s Ni, otran, Sriamoniun, and others. Yet 
many which have none, or but little, throughout 
all their lower parts, have one fair enough about 
their tops, as Mallow, Bourage, Dandelion, and 
the like. See the Roots. And 10 many others there 74% £ 
are Parenchywons Parts, of the fame ſubſtantial nature with the Pith, 
diſtributed berwixt the ſeveral Rings of Feſſels, and every where vi- 
fible, from the top ts the bottom, as in Zeet, Fenil, &c. Tab. 9. 
2. 5. The Size of the Pith is varied by many Degrees, calily rec- 
koned an Hundred; in Feeil, Dandelion, Aſpwagns, but ſmall; in 
Horſe-Radiſh, Valerian, Biftort, great. The Shape hereof, in the 
lower parts of moſt Roots, is Pyramidal z but at the tops, Various, ac- 
cording to the different Diſtribution of the Feſſels, as in Carrot, Hyper- 7.4. 5 
bolick, mw Parſley, Oval, as appearcth, in cutting the Roots lenght- 


ways. 


2. $. The Pith, for the moſt part,cſpecially in Trees,is a Simple Body : 
but ſometimes, it is, as the Barque, compounded ; ſome certain number 
of Secciſcrons Veſſels being mixed herewith 3 as in Jeruſalem Articholg, 
Horſe-Radiſh, &c. v a traverſe cut , by a ſtrict view, may be 
diſcerned. Their Poſition is fomerimes ulcd, 2s in a Gerrot 4 and 
ſometimes Regular, as in Parfley 5 appearing, by the traverſe cut, in 74. 5. 
Rings, and in cutting by the | h, in Arches. And fomerimes the 
Pith is hollow 4 as m the Levei-Koots of Hiſbopr-WWeed : theſe Roots 
being made out of the Stalk, as in the Firit Chapter hath been ſhew- 5. 13,14,1%% 


cd, how. 


Tab. 6, & 3. 


4. 6. As all the other Partsof the Root, arc originated from the 
$red x; fo, fomerimes, is the Pith it CI. But ſometimes, it hath its 
more immediate Derivation from the Burqee. Hence it is, that many 
Roots, which have no Pith in their lower parts, have one at their 
top, as Colambine, Lovage, &c. For the Parenchymons Parts of the 71, $+ 
Barque being, by degrees, diſtributed into Diametral Portions, run- 
ning betwixt thoſe of the Lignous Body, and at length, mecting and 
uniting in the Centre, they thus conftirute the Prtb. In the fame 
manner, at the top of ſome Roots, the Pith is cither made or augmen- 
ted, out of the Purencbymous Rings above deicribed 5 rhefe be 
gradually diſtributed to, and embodied in the Centre 5 as in Fenil, - 
ſome other Roots, their lower and upper parts compared together, 
may be ſeen. Even as in Animals, one Part, as the Dare Mater, is 
the original of divers others. 
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5. $. Fromhence, it alſo appears, That the Pith is of the ſame 
Subſtantial Nature with the Parenchyma of the Barque, and with the 
Diametral Portions ; and that theretore they are all one body, differ- 
ing in no Eſſential Property, but only in their Shape and Place. The 
ſame is alſo evident from the Continuity of the Pith with the Diame- 
tral Portions, as of Theſe, with the faid Parcnchymas. And from 
their Contexture, which, by a Microſcope, _ to be of one 
and the ſame general kind, in all Plants, both in the Parenchyma of 
the Bargque, in the Inſertment or Diametral Portions, and in the Pith, 
all being made up of Bladders. 


6. $. The Bladders of the Pith, are of very different Sizes ; fcl- 
dom leſs, than in the Bargque, as in Aſparagus; uſually much bigger. 
as in XII They may be well reckoned to about fifteen or 

or 


twenty z thoſe in Jeraſalew Artichoke, of the largeſt 5 in YV«- 
lerian, Horſe-Radiſh, of the meaner; in Biſtort, Peony, of the ſmal- 
leſt. Their Polition is rarely varied, as it is oftentimes, in the Barque ; 
but more uniform, and in the tranſverſe Cut, equally reſpettive to all 
[+5 ye np yet being piled evenly, one over another, in the 
ong cut, they ſeem to run, in Dire@ Trains, by the h of the 
Root. Their Shape alſo is, uſually more orbicular 5 but imes, 
ſomewhat angular, in the larger kinds, as in Jersſalew Artichoke. 


7. s. THUS FAR the Contexture of the Pith is well diſcoverable 
in the Root. In the Trank, farther, and more cafily. Whereof 
therefore, in the next Book , I ſhall give a more particular Deſcription 
and Draught. Yet fince I am ſpeaking of it, I ſhall not wholly omit 
here to obſerve, That the Sides, by which the aforeſaid : of 
the Pith are circumſcribed, are not meer Paper-$Skins, or rude Mcm- 
branes; but ſo many ſeveral Ranks or Piles of exceeding ſmall Fi- 
brous Threds;, lying, for the molt part, evenly one over another, 
from the bottom to the top of every Bladder ; and running crok, 
as the Threds in the Weavers Warp, from one Bladder to another. 
Which is to ſay, That the Pith isnothing elſe but a Rete wirabile, or 
an Infinite Number of Fibres exquiſitely ſmall, and admirably Com- 
plicated together : as by cut] = Ph _—_ | —_ and fo view- 
ing it with a Glaſs, ma cen, Secet igares belonging to 
& Third me OY "Ye 


8. s. All Plants exhibit this yen, not alike diſtinQy ; thoſe 
beſt, with the Bladders. Nor the ſame Pith, in any condition ; 
but beſt, when : Becauſe then, the Sap being voided, the ſpaces 
betwixt the Fibrous Threds, and fo the Threds themſelves, are more di- 
ſtintly diſcernable. Yet is it not to be dryed, after Cutting ; Becauſe 
its ſeveral parts, will thereupon coincide and become deformed. But to 
be choſen, while the Plazt is yet growing z at which time, it may be 
often found dry, yet undeformed ; as in the Trunks of Common Thiſtle, 
Jeruſalem Artichoke, &c. 

9. $. Neither are theſe Thred:s, fo far as I can obſerve, Single Fi- 
bires ;, but uſually, confiſt of ſeveral together. Nor are y ply 
Collateral, but by the weftage of other Fibres, in their natu ſtate, 


knit together 3 much after the ſame manner as the Spiral Fibre; of the 
Acr- 
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Aer-V:ſſels. This Connexion [ have no where fo well ſeen, as in the 
White Bottoms of the Bladders of a Bulruſh, being cut traverſe 5 where- 
in they have the appearance, of very Fine and cloſe Needle-work, 


10. 5. The Fibres by which the faid Threds are knit together, [ 
_ are all Single : and are ſeldom and ſcarcely viſible, except by 

— Tearing the — by which means, they will appear through 
the - em a quarter or halt an Inch, or an 
lach in Length ; — as ſmall as one Single Thred of a Spiders Webb. 
In a Belruſb, they are ſometimes diſcernable in cutting by the Length. 
Theſe Fibres, and the Threds , they knit together, for the molt part; 
are ſo pellucid, and cloſely firuate, that they frequently ſeem to 
make One entire Body, as a picce of {ce or a film of Waer it 
ſelf: or even as Animal Shins ſometimes ſhew, which yet are known 
to be Fibrous. 


11. h$. The Situation of theſe Threds, is contrary to that of the 
Veſſels, as thoſe by the Length, fo theſe, hi , by the Bredth of the 
Root,or horizontally, from one edge of the Pu tothe other. They are 
continued circularly z whereby, as oft as they keep within the compaſs 
of the ſeveral ladders, the ſaid Bladders are Round : But where they 
winde out of one Bladder, into another, they mutually InterſeQ a Chord 
of their ſeveral Circles 1 by which means, the Bladders become Angu- 
lar, 


12. $s. The Contexture, likewiſe, both of the Parenchymour Part 
of the Barque, and of the Diametral Portions inſerted betwixt the Lig- 
nous 4 is the fame with this ofthe Pith, now deſcribed ; that is, Fibrows. 
Whence we underſtand, How the ſeveral Braces and Threds of the Veſ- 
fſelr are made: For the Veſſels running by the SIS Root, as the 
Warp ; by the Parenchymonr Fibres running or horizontally, as 

hf! they are thus &rit wot as it were ſtitched up together. 
Yer their weſftage ſeemeth not to be fple, as 1n Cloath'; but that 
many of the Parenc Flows <a50 Srgjus eoung anony anc 
Veſts and, in the manner, are continued from one Feffel to 
another ; thereby knitting them altogether, more clolcly, into one 
Tubulery Thred 4 and thoſe Threds, again, into one Brace : much af- 
ter the manner of the Needle work called Back-Stitch or that uſed in 
ilring of Balls. Some obſcure fight hereof, may be taken in a Thred 
ambrick, through a Microſcope. Burt it is molt viſible, inthe Leaves 
and Flowers of ſome Plants, The Delineation of theſe Things I ſhall 
therefore omit, till we come hereafter to ſpeak of the other Parts. 


13. $. From what hath been faid, it ma —_— 2 
the Aer Veſſels ſacceiſively appearing in the am are formed, 
out of any Fluid Matter, as are the original ones + But of the A 
ous Fibres 5 ſe. by changing them from a Spherical to a Tabulary 
Forme. 

14. s. From the precedents, it is alſo manifeſt, That all the Parer- 
KY Parts of a Root, are Fibrous. 

. $. And laſtly, That the whole Bod _—— conliſteth of 

Voſs and Fibres. And, That theſe Fibres t ves, are Tubulous, 


or, 
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or ſo many more Veſſels, is moſt ble : There only wanteth a great- 
er perfetion of Microſcopes to | m——_— 


16. s. The Contents of the Pith are, ſometimes Liquor, and ſome- 
times a Yaporons-Aer. The Liquor is always Diaphanous, as that of the 
Parenchymous Part of the Barque ; and in nature, not much differing 
from it. The Aer is ſometimes lefs, and ſometimes more Vaporoxs, than 
that of the . By this Aer I mean, that which is contained in the 
Bladders. Within the Concaves of the Fibres which compoſe the 8lad- 
ders, I ſuppoſe, there is another different Sort of Aer. So that as in 
the Bladders is contained a more Aqueons 3 and in the Veſſels, a more 
Eſſential Liquor : So ſometimes, in the ſame Bladders, is contained a 
more Vaporous z and inthe Fibres, a more Simple and Eſſential Aer. 
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O Pliloſophize, is, To render the Cauſes and Ends Theology the 
of Things. No man, therefore, that denieth God 
5 can do this, Truly. | For the taking away of the and End of 
—_ jp Cauſe, maketh all things Contingent. Now, *biloſaphy. 
= that which is Contingent, although there ma 
Ely "_—_ Event; yettherecan be no Reaſon or Bed: 
ſo that Men ſhould then ſtudy, That, which #s 
WE not. _—_ Cauſes fe of Things, if they are Con- 
tingent , aut, For that 
qa wthe Care == REI ORIEL not - 
the Cauſe hereafter : and no Aotr  s upon t 
19 and Certain have any foundation. He, 
therefore , that Aly m_ denieth Ged, playeth a childiſh 
Came. 
2. $. Wherefore Nature, and the Cauſes and Reaſons of Things, 
duly contemplated, naturally lead us unto God; is one way of 
ſecuring our Veneration of Him: giving us, not only a general Demon- 
ſtration of his Being 3 bur a —_—_ a R— 
li fications nes For all 7, Righteon onjueſs Propertion, Order, 
ruth, or whatever elſc is Jeoro4 and Amiable in the Creatures ;, it is 
the Demonſtration of the like mn God. For it is impoſſible, that God 
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ſhould ever make any thing, not like Himſclf, in ſome degree or other. 
Theſe Things, and the very Notions which we have of them, are Con- 
ceptions iſſuing from the Womb of the Divine Nature, 

3. $. By the ſame means, we have a greater aſſurance of the Excel- 
lency of his Sacred Word. That He, who hath Dozevll things ſo tranſ- 
cendently well ; muſt needs Speak as well, as be hath Done. That He, 
who in ſo admirable a manner, hath made Man ; cannot but know beſt, 
What his true Principles and Faculties are 3 and what Adions are moſt 
agreeable thereunto - and, that having adorned him with ſuch Beaute- 
onus and Lovely ones ; it is impoſſible, He ſhould ever put him upon the 
Exerciſe of thoſe Faculties, in any way Deformed and Unlovely. That 
He ſhould do all things, ſo well Eiaſelf;, and yet require his Creatwres, 
to do otherwiſe, is unconceivable, 

4. $. And as we may come, —_ to reQihe our Apprehenſion of 
His Laws; fo alſo, of His Miſteries. For there are many Things of the 
Manner of whoſe Exiſtence, we have no certain Knowledge. Yet, of 
their Exiſtence, we are as ſure, as our Senſes can make us. But, we may 
as well deny, what God hath Made, To be ; as, what he hath Spoken, 
To be true, uſe we underſtand not how, And the knowledge of 
Things beinggradually attained, we have occaſion to refle&, That ſome 
Things, we can now well conceive, which we once thought unintelli- 
gible. I know, therefore, what I »»derſtand not ; but, I know not, 
what is anintelligible : what I know not now, 1 may hereafter ; or if 
notl, another; or if »e Man, or other Creature, it is ſufficient, That 
God fully underſtandetb Himſelf. It is not, therefore, the Knowledge 
of Natyre, but they are the wanton phanſies of Mens minds, that diſpoſe 
them, either to Forget God, or to Think unduly of Him. 

5. $. Nor have we reaſon to fear going too far, in the Study of Na- 
ture; more, than the extring into it : Becauſe, the higher we riſe in 
the true Knowledg and due Contemplation of This; the nearer we 
come to the Divine Author hereof, Or to think, that there is any 
Contradittion, when Philoſophy teaches that to be done by Nature ;, 
which Religion, and the Sacred Scriptures, teach us to be done by God : 
no more, than to fay, That the e of a Watch is moved the 
next Wheel; is to deny that Wheel, and the reſt, to be moved by the 
Spring ; and that both the Spring, and all the other Parts, are cauſed to 
move together by the Maker of them. So God may be truly the Cauſe of 
This Efje&, although a T houſand other Cauſes ſhould be ſuppoſed to 
intervene : For all Nature is as one Great Engine, made by, and held 
in His Hand. And as it is the Watch-makers Art, that the Hand moves 
regularly, fromhour to hour, although he put not his Finger (till ro 
it : Sois it the Demonſtration of Divine Wiſdome, that the Parts of 
Nature are fo harmonioufly contrived and fect together z as to conſpire 
to all kind of Natural Motions and Effetts, without the Extraordi- 
nary and Immediate Influence of the Awthor of it. 

6. $. Therefore, as the Original Being of all Things, is the moſt 
proper Demonſtration of Gods Power: So the ſncceſſrve Generations, and 


Operations of Thingsare the moſt proper Demonſtration of his doe. 
For if we ſhould ſuppoſe,that God did now make,or do any "| i; by 
any Thing 3 then, no Efe@ would be produced by a Natwrl Cauſe : 
and conſequently, He would ſtill be upon the Work of Creation: winch 
yet Sacred Scripture affureth us, He refteth from. And we might exſpet 


the 
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the Formation of aChild, in an Egg, as well as in a #omb; or of a Chick 
ex, out of a Stone, as an Feg: And all Sorts of Animals, as well as 
Plants, might propagate their Species, without Coition: and the 
like. For Infinite Power, needeth not make any difference in the 
Things it undertakes to manage. But in that, theſe Things are not - 
only wade, but /o made, that is, — luch certain Natural 
Laws, as to produce their Natural Effeds is the Senſible and Il- 
luſtrious Evidence of his W:ſdow.. Wherefpre as the Wiſdom of Govern- 
ment, is not ſeen, by the King his interpoling Himſelt in every Caſe; but 
in the contrivance of the Laws, and Conl _ of Miniſters in fuch 
ſort, that it ſhall be as cffe&nally determin'd, as if he did indeed: 
So the more complicated and vaitly Numerous, we allow the Natural 
Cauſes of Things to bez the more ducly we conceive of that Wiſdom, 
which thus difpoſeth of them all, to their ſeveral Efeds : All Things 
being thus, as M:zifters in the Hands of God, conſpiring together a 
Thoufand Ways, towards a Thouſand Efed; and Exdr, at one time; 
and that with the fame certainty, as if he did prepoſe to each, the 
_ Omnipotent Fiat, which he uſed at the Creation of the 


7. $s. THIS QOniverſal Monarchy, as it is eminently Viſible in all p 
other Particular Occonomies ; fo is it, no lefs, in that of Vegetables. =_ Divine 
Infinite Occurrences, and ſecret Intrigues, 'tis made up of 3 of which mg "_ 
we cannot kill, but by the help of manifold Mears ; and thoſe, in g,,um of 
the foregoing Ides, have been lately propoſed. Wherein, although pj; if 
ſome Experiments have been briefly touch'd : yet that which I have we obſerve, 
hitherto chiefly proſecuted, hath been the Anatomical Part 5 and that 
not throughly neither. Notwithſtanding , fo far as Obſervations 
already made will condutt us, I ſhall vour togo. And if, for 
the better clearing of the way, I have intermixed ſome Conj z1 
think they are not meerly ſuch, but tor which I havelayd down ſome 
Grougds, and of which, the Series alſo of the following Diſcourſe, may 


be ſome further proof. 


8. $. LET US ſay then, that the Root of a Plant being in Fi, 
ſome Soil, for its more convenient growth z 'tis neceflary the Soil How the 
ſhould be duly prepared for it. The Kain, therefore, falling and foak- Grand is 
ing into the Soyl, ſomewhat diluteth the Diſſoluble Principles there- prepared. 
in contained 3 and renders them more ecafily communicable to the 
Root : Being as a Menſtruum, which extrafteth thoſe Principles, from 
the other greater and uſcleſs part of the Soil. 

9. $. And the warm 8«#, joyned with the diluting Kain, by both, 
as it were a Digeſtion of the Soil, or a gentile Fermentation amongſt its 
ſeveral Parts, will follow : whereby the Difſoluble Parts therein, will 
rot and mellow : that is, thoſe Principles which as yet remained more 
fixed, will now be further reſolved and wnlocked, and more copioully 
and equally ſpread themſclves through the Body of the Soil. 

10. $. e Principles, being with the growth of Plants continu- 
ally exhauſted, and needing a repair z the fucceſſions, therefore, of 
Wet, Wind, and other Weather, beat down and rot the Leaves and 
other Parts of Plants, Whereby theſe ( as Weeds which are wont to 


be buricd under ground ) become a natural Manure, and Re-impreg- 
R 
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nate the Soil : Being thus, in part, out of their own Reſolved Prin- 
ciples, annually Compounded again. 

11. $. Many of theſe Principles, upon their Reſolution, being by 
the Sun more attenuated and volatilized ; continually aſcend into 
the Aer, and are mixed therewith. Where, although they loſe not 
their Vegatable Nature, yet being amongſt other purer Principles; them- 
ſelves alſo, depoliting their Earthy feculencies, become more ſubtile, 
ſimple and Eſſential Bocies. 

12. $. And the Aer being of an Elaftick or Springy Nature, preſ- 
ſing, more or leſs, uponall Bodies 3 it thereby forceth and infinuateth 
it ſelf into the Soil, through all its permeable Pores. Upon its own 
entrance, it carries alſo many of the ſaid Vegetable and Fſſential Princi- 
ples along with it ; which, together with the reſt, are ſpread all over 
the Body of the Soil. By which means, though a leſs Vehement, yet 
more Subtil Fermentation, and with the leaſt advantage of warmth, 
contiruable, will be effected. 

13. Ss. The Principles being thus farther reſolved and ſubtilized, 
would preſently exhale away, if the Rain, again, did not prevent. 
Which,thercfore, falling upon and ſoaking through the Ground, is as a 
freſh —_— ſaturate or impregnate with many of them. And as 
it ſtill Gnketh lower, it carries them along with it ſelf, from the Su- 
perficial, to the Deeper partsof the Ground : thus,not only maturing 


| thoſe parts alſo, which, otherwiſe, would be more lean and cold ; 


Then , How 
the Sap 

is imbib'd, 
and dittribu- 
ted to the (c- 


9. 3- 
(b)$.11,12 


but therein likewiſe, laying up and ſecuring a Store, more uall 
and thriftily to be beſtowed upon the Upper parts again, as t t_ 

14. $s. And Autumn having laid up the Store, Winter following 
thereupon, doth, as it were, lock the doors upon it. In which time, 
ſome warmer Intervals,ſerve further and gradually to mature the ſtored 
Principles, without hazard of their being Exhaled. And the Spring 
returning, ſets the doors open again, with warmer and more con- 
ſtant Sur, with gentle and frequent Rair, fully reſolves the faid Prin- 
ciples ; and fo furniſheth a plentiful Diet, for all kinds of Vegetables : 
being a Compoſition of Water chiefly, wherein are reſolved, ſome por- 
tions of Earth, Salt, Acid, Oyl, Spirit, and Aer ; or other Bodies of 
Affinity herewith. 


15. s. THE ROOT ſtanding in the Grownd thus p and be- 
ing always ſurrounded with a Barque, which confiſteth chiefly of a 
Parenchymons and Spongy Body ; (dit will thus, as Sponges do, natu- 


rally ſuck up the watry parts of the Soil im te with the faid 
Principles. Which Principles notwithſtandi ing in proportion 
, with the watry parts, but few, and alſo more Eſſential ; U) therefore 


in this Parenchymons Part, are they never much diſcovered, either by 
Colonr, Tiſte, or Smell, As it is probable, that ſome diſtilled Waters, 
which diſcover nothing, to Senſe, of the Plants from which they are 
diſtilled, may yer, m part, retain their Faculties, And it is known, 
that many Bodies 3 as Crocus Metalloruw, convey many of their parts 
mto the Merſiranw, without any ſenſible alteration thereof, $o Froſt 
and Sow have neither Taſte nor Smell; yet from their Figures, "ws 
evident, that there are divers kinds of ackns Principles inc ted 
with them; or at leaſt, ſuch Principles as are common to thew and 
divers kinds of Salts. 


16. $. 
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16. s. Theentrance of this Impregnate Water or Sap is not with- 
out difference, but by the Regulation of the intervening Skim ; being 
thereby 475 ge and rendred more : the Sign, according to the 
thi (4) or cloſeneſs thereof, ſometimes only as a brown 
paper, ſometimes as a Cottom, and ſometimes as a Bag of Leather to; 
-- —_— 84, w_ nature DO require. By which it is al- © 

moderat the Barque, being ſpongy, ſhould ſtck it up ro00 
and fo the Root ſhould be, as it were, ſurcharged by a Plethore, And 
divers ofthe Succiferons Veſſels being mixed herewith (b) and 
next the Soil, uſually more or leſs wortified, and fo their Princ 


(a)F.t.c.2. 
s bs 


(6) P.tc.2, 


ſomewhat reſolved; the Sap is hereby better ſpecified, and further 5: 


tindured ; ſuch parts of the Sap beſt cnt as are molt agreeable to 
thoſe Principles E which the Sp alſo —_ off, in ſome part, as it 
paſleth into the Bargque. 

17. $. _ thus ſtrained, though it be pure, and confiſteth of 
Rn of heterogemeonr ones; and re» 
ceived into the Þ arenchyma of the » laxe and {pongy Body, they 
will now eaſily and mildly ferment. reby they will be yet hug 
ther prepared, and fo more eaſily Sn t Ives into all the 
Bladders of the ſaid Parenchyma ; fwelling and dilating it as far as the 
Continuity of its parts will bear. Whereupon, partly from the conti- 
nued entrance of freſh 84p, and partly by a Motion or Preſſure of Re- 
ftitation in the ſwollen and T Bludders of the Parenchyma, the 
Sap is forced thence into the other parts of the Roo?. 

19, s. And becauſe the Parenchyws is in no place openly and 
Viſibly Pervious, but is every where of an Infinite Number 
of ſanall Bladder: (c);, the Sap, therefore, is not only fermented therein, 


and fitted for Separation; but, as it paliebaag | it, is every pare (+) Ft SO 


of it, YI Hundred times over, from Bladder 
19. $. The Sap thus ferwented, and firained, is diſtributed to the 
other Orgeanical Parts, according as the ſeveral Principles of This; are 
ble to thoſe whereof the Gd 1 Organical Parts conhiſt. As the Sap 
refore paſſerh from Bladder to Bladder, ſuch Principles as are agree- 
able to thoſe of the Fibres of the faid Blidders, will adhere to, and in- 
finuate themſclves into the Body wn the Fibres 3 ſe Watry chiefly, 
next Acid, then ſpiritzons, Earthy, Aery, and Oleous, (4) 


(4) Lies, $. 


20. $. And the $4p by its continual appulle and percolation, as it $0, 52. 
betwixt 


leaverh ſome parts upon the ſaid Fibres z fo as it is 
them from Bladder to Bladder, it licks and carries off ſome others from 
with je; and fo is Impregnate herewith : 


them, in ſome wniow t 
p narhpy err Ho becomes tindured with 


as Water, __ pathing t 
that Mizer 
21. $. Te S2p thus Jmpregnate with ſome united Principles of the 
Parenchymons Fibres, paſſeth on to the Lignonr Veſſels, whereinto their 
correſpondent Prizciples alſo enter 3 ſc. Watry,s Olcoxe and Earthy 


chiefly. (e) And becauſe the Parenchymonr Principles mixed with (+) Iles, S. 
$1, 52+ 


them, are in ſome degree wnited, and (0 more ready to fix; fome of 
theſe therefore will likewiſe enter into the ſaid Veſſels. Whereupon,the 
Alkali oleoſum of the one,and the Acidam ſpiritzoſum of the — 
together 5 Theſe, with the other Promciples , all concemtre 

divers fluid;, become one fixed Body,and are gradually agghtimated to 
the Vefels 3, that is, The Feſſels are OI" 7 

22. 6 


————.. 
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22. $s, The ſupply of the Sap (HI continued, the Principles thereof 
will not only enter the Bedy of theſe Parts, but alſo their Conceves. 
(s) P.1.c.5- And the Parenchymons Fibres being wrapped about the Veſſels, (a) as 
$.12. . gften as the ſaid Fibres are more twrgid with their own contained Flnid, 
they will thereby be ſomewhat ſbeyt-ed, of contraQt in ; and ſo 
muſt needs b#+d upon the Veſſels, and thereby, as it were, ſome 

of the Flzid, contained both within themſelves and the Yeſſel;, 
again into the Bladdery. 

23. $s. Andthe 8p herein, being thus ri-GFwared with ſome of the 
writed Principles of the Veſſels, divers of them will now alſo infmuate 
themſelves into the Parenc s Fibres, and be | ed with 
them: Whereby, the ſaid Fibres, which before were only raexed and 
dilated, are now alſo #owrifbed, and not till now. Some portion of 
the wnited Principles both of the Parenchymons and Lignous Parts, be- 
ing neceſſary to the true nutrition of Each: As the Contulion and 
joynt afliſtance of both the Arterions and Nerves Flaids, is to the 
nouriſhment or coagulation of the Parts in Amienals. 

24- $. Some portion of the Sap thus doubly tinffared, is at the 
ſame time tranſmitted to, and enters the Body of the Aer-V+ſſel: x con- 
fiſting chiefly of Water, Aer, and Acids; and, in like manner, as in the 
other Parts is herein agg/ntinated. And the appulſe and prefſure of the 
Sep ſtill continued, ſome portion hereof is alſo trajeted into the Concaves 

the faid Veſſels x exiſting eherein 1 —get—> On Flvid ; par- 
taking, more or lefs, both of the s and wres of the other 
Organical Parts, and of the Aer-Veſfels t Ives 3 being as it were, a 
Mixrd Reſolation from ther all. 

25. 5. And the Parenthymons Fibres being wrapped about Theſe, 
as about the other Foſſels, (b) and, in like manner, binding upon them ; 
they thus frequently /quctze part of the ſaid contained Flrid out 

in: As IT not to the immediate Nouriſhment of the 
a Conſtant Aerial 


wantin 
a due ſupply of Aliment, w be ſtarved. But the Peels, both of 
Her and Sap, being every where divided into 8reced Portions, and 
other Parenchymons Portions, filling up the ſpaces every where betwixt 
them (c) 1 there is therefore a free and communication of rhe 
Sap, ( and fo of all the Tindwres ſucceſſively transfuſed into it ) from 
Part to Part, and to every Portion of every Pays : The Parenchymons 
Portions, running betwixt the Braces, as the ſmaller Veſſels do through- 
- ra in Awimals, Whereby, none of them want that 
Matter, which is neceſſary either for their Natrition, or for the good 


Eſtate of their Contents, of for the due period of their Growth. 

27. $. For the better Tempering of the ſeveral parts of the Sap, 
ſerve the Dianrerral Portions of the Farenchymons whichrun ſorne- 
times diredtly through the Bergue, as in Lovage, Patfley, Kc. is deſcribed 

4) P.1.c.z, and 'd (d) Whi ing, all or moſt of them, continued be 
(4) P.1.c.z, 3c —_ 


$7.8, wixt both the Szcciſeron the Aer-Veſſels, from the Circumference 


to 
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ts the Centre z they hereby carry off a more Copious and Aerial 
Ferment from the One, A _——— it unto the Other, For as 
the Sp enters the Barque, the more liquid part, ſtill paſſeth into the 
Portions thereof; the more Aety, is ſeparated into thoſe 
ite and Dryer Diametral ones ; and in its paſſage betwixt the Porti- 
ons of the Aer-Veſſelsjs all along communicated to them. Yet is it not a 
pure or fSaple Aer,but ſuch as carries a Timdwre with it,from the Sxccife- 
rows Veſſels, And therefore it is obſervable, That when the Diametral 
Portions are more diſtant, the Sep Veſſels run not in a Straight Line be- 
twixt them, but are Reci y (ſo inclined, as to touch upon them; 
as in Lovage is viſible: communicating their Tin@vure to the 
Aer, as it paſſeth by them, « the ſaid Drametral Portions. 

28. s. By the continual appulſe of freſh Sap, ſome, both of the 
aery, ye the other parts t are tfan{nitted into the Pith x 
w ing more room, it will yet more kindly be digeited. 
ally having the advantage herein of ſome degree Cn 
ing herein remoter from the 8il, and, as it were, Twnn'd up within 
no oe, ax the oe a V —_ _ Pith, is a 
Repoſitory ter adually ſupplied to t Sacciferons 
V:ifſels, which are frequently | —_ _ —_ and 
which aſcend into the Trank, («s) But where no ſucciferoes Veſſels are 7,)p,.c: 
mixed, herewith, it uſuall Tiny and hed win ( _ 
more Aerial and Warmer Sap; w the growth of the Caulis is 
promoted,as by an Hot Bed fer juſt it, And in many Plants with 
divers knobbed Roots, the younger are more (i ing chietly 
to feed the Stalk: the Elder are ſpongy and fill'd with Aer, for the fer- 
menting of the Sap, and more carly growth of the 8talk: as in little 
Celandine, Dogftoner and all of that Kindred, And thus all the Parts 
have a fit Aliment provided for their Nowriſberent 


29. $. IN THIS Noariſbwent, the Privciples of the Sap are, as is ryuw the (; 
ſaid, concentred and locked up one within another : (b) Whence it is, yeral Parts 
that the Cn Parts, being cleanſed of their Contents, have none of are Nou- 
them any Taſte or Sewell, as in the Piths of Plants, Paper and Linen rilb'd and 
Cloth is evident. (c) Becauſe till by Digeſtion, violent Deftidlation, or Form'd. 
ſome other way, they are reſolved, they cannot att upon the Organs - oa 
of thoſe Senſes, For the ſame reaſon, they ate never tindured, ex- | - —_— 
cepting by their Contents : and altbough, to the bare Eye, they free © 
quently | ou White, yet viewed through a Microſcope, they all a 
trenffurenxt, In like manner, as the Seraw of Whites of Eger, 
Tendons, Hair: and Horns themielves arc , and without 
much $»ef or Tafte, their Principles being, iti all of them, more or 
lefs concentred + But when ever theſe Primct are forcibly reſolved, 
they arc ever varioully inveſted with all t es. 

30. S. And as from the Concentration of the Principles, in every 
Organical Part, the ſaid Parts do thus far, all agree : So, from the 
Predominion of the Principles of cach Part, the reſt are conrouled, 
not only to @ Concentration, but an Aſraniation alloy; w , the 
gpeciek ifferences, of the ſeveral Orgenical Parts, are . 

the ſacciferons Veſſels are always Tough and very Pliable ;, for 6 
, are all garques, wherein theſe Veſſels abound 3; fo is a Handtul of Flax, 
which snoching el(e but a h2ap of the ſacciſerout Veſſels in the Bargue oy 

t 
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(4) $- 21+ 


(b) $. 19. 


mm 


that Plant. For befides Water, and Earth, an Alkaline Salt and Ol afe, 
as is ſaid, the predominant Principles of theſe Veſſels. (a) It isthen the 
Ol, chiefly, by which theſe Veſſels are Towgh : tor being of a tenacious 
Nature, by taking hold of other Principles, it marries them together ; 
and the me Salt and Earth, concentred with it, addeth to it 
more Strength. Hence the Caput Mortuum of moſt Bodies, eſpecially 
thoſe that abound with Oyl and a $al Alkeli, is brittle and friable ; 
thoſe Prizciples, which were the Ligaments of the reſt, being forced 
away from 9. From the ſame Cauſe, the Parenchymons Parts of a 
Root, even in their Natural State, dre brittle and friable ; ſe. Becauſe 
their Earthy, and eſpecially Oleons and Saline Principles are, as is faid,(b) 
ſo very few. Therefore all Piths and more ſimple Parenchyma's, break 
ſhort , ſo Corn, and the Roots of Potato's, and divers other Plants, 
being dryed, will cafily be rub'd to Meal; and many Apples, after 
F eat aealy ; the Parenchymons Parts of all which, are not only 


(c) Lib. 1. BY , but in Subſtance or Eſſence, the ſelf ſame Body. (c) 
67. $« 14. 31. s. Andasthe —_— of the ſeveral Organical Parts, is de- 
on their Principles; fo are their Figzres. And firſt, the 


Ce) Ib. 


(4d) P. 2.9. 


Smcciferons Veſſels, from'their Alkaline Salt, (4) grow m Length. For 
by _ Dime, chiefly, T his Salt always boots : And being a les - 
moveable Principle than the reſt, and ſo apt more ſpeedily to fix or 

: It thus overrules them to its own Figure. even as the Shape 
of a Button dependeth on the Mowld, the Silk and other Materials 
wrought upon it, being always conformable thereunto : fo here; the 
galt is, as it were, the Mould ; about which, the other more paſlive 
Principles gathering themſelves, they all conſort and faſhion to it. 
Hence alfo the ſame Sap Veſſels are not pyramidal, as the Veins of Ani- 
wal; ;, but of an equal bore, from to end ; the mes of the 
faid Salt, being alſo figured more agreeably tc that Di - And 
as by the Saline Principle, theſe Veſſels are Long 3, fo by the Oleons, (e) 
they are every where Rownd, or properly Cylindrical ; without ſome 
joynt of which Principle, the (aid Peels would be Fly, or 
ſome way Edged and Angnlar, as all ſaline ſhoots, of themſelves, are ; 
as thoſe of . Vitriol, Sal Ammoniac, Sea Salt, Nitre, &c, And 
becauſe the Spiritzoxs and more Fluid part of the Principles, is leaſt 
of all apt to fix 5 while therefore, the other parts fix round abour, 
This will remain moveable in the Centre 4 from whence every Veſſel is 
formed, not into a ſolid, but hollow Cylinder ; that is , becomes a 
Tube. 

32. h$. The Laftiferons Veſſels are tubulary, as the Lymphedutt,, 
but of a ſomewhat re rw Ad or Bore. = being their Princi- 
ples are leſs Earthy and'Oleons, and alſo more looſely Concentred 3 as 
from their ealie corruption or Reſolution by the Aer, it appears they 
are : they are therefore more tender, and fo more eafily dilative, and 
yielding to the faid 8piritnons part in the Centre. And by this means, 
obtaining a wider- Bore, they are more adapted to the free motion of 
the Milky Content : which being an Oleous and Thicker Liquor, than 
that in the Lymphedu#s 5 and having no advantage of pulſation, as the 
Blood hath in Animals ; might ſometimes be apt to ſtagnate, if the 


Veſſels, through which it moves, were not ſomewhat wider, 


33- $. 
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33- $5. As the Saline Principle is the Moald of the Succiferous, fo 
is the Aerial of the Acr-Veſſels. (a) Now the Particles of Aer ſtrictly 
called, at leaſt of that part of it concerned in the Generation of the *-? 
Aer-Veſſels, 1 ſuppoſe, are crooked : and that by compoſition of many ** *+ 
of t crooked ones together, ſome of them become Spiral, or of 
Bock Prop _—_— and that thereupon h the Ek 
& Propert the Aer, or its being capable of Rarefation 

Condenſation by force. Wherefore, the Gid crooked Particles of > 
Aer, firſt footing and ſetting together, as the Mould, the other Prin- 
ciple cling and fx conformably round about them. So that, as by 
force of the Saline Principlts, the reſt of them are made to out 
in continued Fibres +, (o by force of the Aerial, thoſe Fibers are 
ſtill diſpoſed into Spiral Lines, thus making up the 4er-Veffelr. And 

as there are fewer of theſe Aerial Particles, in proportion to 
the Saline, the Concave of the AerSeſſelr is varioully wider,or the Fi- 
bre: continue their ſhooting by wider Kings; as thoſe that come nearer 
to a right Line, and (o are more complient to the Figure and ſhooting 
of the Salize parts. And whereas the L FX (hooting out 0) 
ly in length, are never ſcnfibly amplhfiecd beyond their original fize : 
Theſe, on the contrary, always, more or leſs, enlarge their Diemeter x 
becauſe their Fibret, being diſpoſed into Spire! Lines, muſt needs 
therefore, as they continue their growth, be (till dilated into greater 
and greater Rings, And being at the bottom of the Root more re- 
mote from the Aer, and fo having ſomewhat fewer Particles purely 
Aeriah, there ingredient to them, then at the top; vhey fall more un- 
der the government of the Saline, and fo come nearer to a right Line, 
that is into greater Circles z, and fo the Aer-Veſſelr, made up of thoſe 


Circles, ate —_— _— wider. (6) Cb) P.1.c.4 

34- 5. By mediation of their Principles, the Parenchywonr Parts 9-16. 
likewiſe of a Koot have their Contexture. For from their 4- 
cid Salt they are Fibrous ;, from their Oyl, the Fibres are Rownd, and 
in all parts even within themſelves 3 and from their 8pirit, it is moſt 
probable, that they are alſo hollow. Burt becauſe the 8pirit is, here, 
more copious than the Aer; and the Saline —_— Acid, (c) («) $.19. 
and fo, more under the government of the Spirit, than is an Alkel;, 
therefore are not the faid Fibres continued in ſtraight Lines, as the 
Sap-V'eſſels 5 or by one uniform motion, into ſpire} lines, as the Fibres 
in the Aerial; but winding, in a circular manner, to and fro a thow- 
ſand ways, agreeable to the like wotions of the Spirit, that moſt aZive, 
and here moſt predeerinant Principle. And the Spiritzons Parts bei 
as is aid, here more copious and redundant, they will not only fu 
fice to fill up the Concaves of the Fibres, but will alſo gather t 
ther into innumerable liztle ſpaces, without- them : whence the F+ 
bres cannot wind cloſe together, as Thred, in a Bottow of Yarn ; but 
are forced to my 0 diſtance, one parcel from another, and 
ſo are diſpoſed, as is in baking, into Bladders. (d 

35. 4 And the axder Fibres being ſet firſt, as the Warp, the pi 
ritzons parts next adjacent, will incline alſo to fir, and fo govern an 
over work, of Fibres, wrapping, as the Woof, 1n (bil ſaaller Circles 
round the other : whereby they are all kn together. (e) For the (*) P.1-<:5- 


= —_ 


ſame reaſon, the JLywphedaZ;, being firſt the Parenchymons *: 5: 
Fibres ſet and wrep about Theſe allo. (f) And the Aer-Veſſels being {/ 2," 7 


forme 


— — — — ww © 


Of the V egetation 


formed in the Center, the ſucciferons run along thoſe likewiſe ( as vo- 
latile $alts ſhoot along the fides of a Glaſs, or Froſt upon a Window) 
and fo are, as it were, Incruſtate about them in a Ring. 


How the ſe- 36. $s. SOME OF THE more Atherial and Subtile parts of the Aer, 
veral Parts as they ſtream through the Root, it ſhould ſeem, by a certain Magni- 
come to be z5/ave, do gradually diſpoſe the Aer-Veſſels, where t are any ſtore 
_— of them, into Rays, This Attraftion ( asT take leave to call it) or 
- and Magnetick, power betwixt the Aer and theſe Feſſels, ww be argued, 

From the nature of the Principles common to them both : From the 

Ele&ral nature of divers other Bodies; the Load-ftone being not the 

(a) Lib. 1, only one which is attraftive: And from other Effe&ts, both (a) 

c.2. $.25. & and hereafter mentioned. Wherefore in the inferiour parts of the 

<4. Append. Root, they are leſs Regular z (b) becauſe more remote from the Aer. 

S. 2,3. And in the upper parts of many Roots, as Cumfery, Borage, Parſnep, 

(b) P.1-£.4- yhere thoſe that are next the Centre are confuſed, or differently 

TA 8 » dif 3 thoſe next the Barque, and fo nearer the Aer, are poſtu- 

* 1+” red more Regularly, and uſually into Rays. For the ſame reaſon it 
may be ; that even the $ap-Veſſels in the Bargque, as often as the Aer 
Veſſels are more numerous, are uſually diſpoſed into Rays, as follow- 
ing the direftion of the Aer-Veſſels, And that the Parenchyme of the 
Bargue, is diſpoſed into Diametral Portions : and that where the Aer 
Veſſels are fewer or ſmaller, theſe Portions are likewiſe ſmaller or none ; 
as in Chervil, Aſparagus, Dandelion, Orpine, Biſtort, Horſe-Radiſh, 

Tab. 7,8, 9, Potato's, &c. 

Kc, 37- $. The ſaid Etherial parts of the Aer, have a Power over 
the Aer-Veſſels not only thus to Diſpoſe them x bur alſo to Sollicite 
and ſpread them abroad from the Center towards the Circumference 
of the Roor. By which means, thoſe Roots which have no Ph in 

(c) P.r. cg, heir lower parts, obtain one in their upper. ('c) And the fame Pith, 

G. 1. which in the lower part, is ratably, ſmall, in the upper, is more or 

(4) 16. $. 4. leſs enlarged. (d' 

38. s. The Spreading of theſe Veſſels is varied, not only accor- 
ding to the Force the Aer hath upon them, but alſo their own greater 
or leſs Aptitude to yield thereto. As often therefore, as they are Slen+ 
derer, they will alſo be more Pliable and receſhive from the Centre, 
towards the Circumference. Hence, in ſuch Roots where they are 


Tab. 2, & 6. ſmall, they ſtand more diſtant ; asin Twrep, as mg Artichoke, Po- 


tats's, and others; and ſo their Braces are r: and in the fame 
Root, where they are ſmaller, their diſtance is greater. Beſides, in 
theſe ſmaller Aer-Yeſſels, the Rings being leſs, and the Spiral Fibres 
whereof they are made, continuing to ſhoot x; the faid Rings therefore, 
muſt needs be ſo many more, as they are ſmaller; and fo take up more 
ſpace by the length of the Root ; and fo, not being capable of being 
crowded in a right line, every Veſſel will be forced to recede to a crooked 
or bowed one. 
39. $. The Sap V:ſſels,being by the Parenchymows Fibres knit to theſe, 
will likewiſe comply with Their motion, and ſpread abroad with them. 
(e) P.1. c.3. Yet being (till ſmaller (ec) and more pliable than the Aer-Veffels, and fo 
$4 16, more yielding to the intercurrent Fibres of the Parenchyma, their 
braced Threds will, ſometimes, be much more divaricated, than thoſe 
Tab. 6. ofthe Aer-Yeſſels ; as in Jeruſalem Artichoke. And becatiſe the Succiferows 


Veſſels, 
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Veſſels, although they are joyned to the Aerial by the Parenchymoue 
Fibres, (4) yet are_not continuous with them z neither fall under (s) P.r. c.5, 
the like Artraifirve Power of the Aer, as the Aerial dos the Azrial $. 12. 


therefore, upon their ſpreading, do not always carry all the Szcci 
——_—_ >. bur if not always, leave of 5 
behind them ſprinkled up and down the Pith 3 as in Parſley, Carrot, 
Jeruſalew Artichoke, Turnep, &c. may be ſeen. 

40. y. The ſpreading of the 4er-Fefſels (till continued, feveral 

t at —_ oy. GO png on mos of ig 

Root ;, and fo are diſtributed, either in the lower parts, into Brenches 
and 8trings ; or at the top, into Leaves, And leſt they ſhould all 
ſpread themſelves into Leaves, and none be left for the Caulis 5 as 
where they are very \mall, or the Sap-Feſſelr to bound them, are bur 
few, uy 4 might z therefore divers of them are, oftentimes, more fre- 
vently in the Centre; for which reaſon, they cannot fo eafily 
| nn 4 and ſpread themſelves from thence, but run more inwardly up 
into the Caulir, as in Borage. 


41. h. FROM THE various Sizes, Proportions, and C——_ 
of the Parts, Koots are variouſly fized, baped, moved and aged. Thoſe 
which, by their Annual Growth, are large 5 have fewer, both Aerial, 
and Sap-Veſſels, and a more copious Farenchyme., So that the Jer- 
Viſſels, or rather, the Aery Ferment contained in them, volatilizs 
only a ſmaller portion of the Sap; the faid Sap is lefs capable of 
vancement into the Trunk; and ſo muſt needs remain and fix more co- 
pioully in the Root, which is thereby more augmented. And where 
the Sap-Veſſels alone, are but few, the Root is yet, ratably, ſome- 
what : but where they are numerous, it is never fo, as to its 
Annual Growth, in any proportion to their Number: Becauſe their 
Tinfure, which is Alkaline, will farther in ſetting the Parenchy- 
mous Parts : than the Tindure of Phe which 1s Acidulate, will go, 
in ſetting Theme. (b) 


Tab. 6. 


Tab. 5. 


How the 
whole Roe 
is differendly 
hacd and 
(haped. 


(5) P. 2. 


42. $. When the Aer-Veſſels are more pliable and ſequent to the gs, ;:. 


AttraQtion of the Aer, and fo ſpread t Ives, and the Succiferons 
together with them, more abroad z in the manner as hath been faid ; 
the Koot alſo will more in Breadth; the nutrition of the Paren- 


chymos Parts, to which the Veſſels are adjacent, being thus, by the 74% 2, & 7. 
ſame dimenſion,more augmented , as in —_ Artichoke, 8c. Ta. 7, & 8. 


But where theſe are not ſpread abroad, the Root 1s but (lender; as in 


Aſparagus, Dandelion, &c. 

43. $. If the Aer Veſſels be contrafted into, or near the Centre, 
and are ſomewhat Large or Numerous; and the Szcciferows, alſo more 
copiouſly mixed with, or ſurrounding them 5 the Koot grows oy 
Long 4 as do thoſe of Fenil, Vine, Liquiriſh, &c. For the Aer-Veſſels 


containing a more copious Ferment, it will well digeſt and mature the 752 17. 


"Sap : Yet the Succiferons being over proporti to them; the Sap 
uy not therefore, be {o far Blatilizdd, as to aſcend chiefly into the 
Trank ; but only to ſubſerve a fuller Growth of their Feſels : which 
being more numerous, and ſo more (ſturdy, and lefs ſequent to the 
expanſive motion of the Aerial z this their own Growth, and conſe- 
quently, that of all the other Parts, cannot be ſo much in Breadth, 
& Length. 


$ 44. $. 
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(a)P.r. c.5. 


$, 12, 


Ce) P.1. c.4+ 


S, 15. 


Tab, 6. 


How Roots 


' Fad. (6) Hence, thoſe Roots, chiefly 


peet, Nicotian, For being, 
to the Attrattion of the Aer; ap 


rence of the Barque, they at 
And the Parenchymons Fibres being wrapped 


ſtrike through it, into the Earth. 
about them, and the 
Sweeiferons Veſſels knit to them by thoſe Fibres 5 (4) therefore they 


never break 
theſe Parts as their Barque : where 
in the main Body of the Root, the 


String. 
From the ſame Ex 


h naked, but always inveſted with ſome quantity of 


, whatever Conſtitutive Part is 
me is alſo in every Branch or 


45. 4. and Pliability of the Aer-Ve/els, 
the Root oftentimes putteth forth Root-Bads ; which gradual! 
up and become ſo many Tranks. In the Formation of which Bud; 
they are pliable and receſhve all kinds of ways; being not only in- 
vited Outward, toward the Circumference of the Root, as in Reot- 
mgs, but alſo ſpread more Abroad every way, fo as to make a Root- 
: Where as in the ſaid Root-ftrings ; they are always more Con- 
traced. Which, in reſpe@ of the Di of the Parts, is the 
incipal difference betwixt the Root and the Trunk , as hath been 
, have Root-Buds, which have 


the ſmalleſt Aer-Veſſels 3 (c) theſe, as is ſaid, being the moſt pliable 
and Expanfive. 

46. $. —— the Veſſels, dependeth alſo, 
m part, upon the Fewnek of their Bracers t the faid Buds 
ſhoot forth differently, in divers Roots, Where the Braces are fewer, 
the Buds ſhoot forth beyond the Circumference of the Root, as in 
ruſalem Artichoke ; where more cloſe, as in Potats's, the Bud: lie 
a little abſconded beneath it ; the Aer-Veſſels being bere, by their 
Braces, ſomewhat checked and curbed in, while the continueth 
to ſwell into a fuller Growth. 


47. $. If the Aer-Veſſels are all a more equally fized, the 
_ 15 dmg or Cylindrical; us _ t of a} Radiſh, 
ſbmallow, Li &c. But if uncqual, growing (hl wider to- 
wards the Rm gen Root; then the Root is alſo : But 


groweth, as is obſervable, quite contrarily to the Aer-Veſſelr 5 not 
Greater, as They do ; but (till ſmaller, or ppramidatly z as in Fenil, 
Borage, Nettle, Patience, Thorn- Apple, &c. is apparent. For the Aer- 
Veſſels peing conſiderably wider about the bortome of theſe Roots ; they 
there contem a more ious Ferment : W the F4p is there 
alſo more volatilized, and plentifully advanced to the Upper Parts. 
Withal, thus receiving into themſelves, and fo traſmitting to the up- 


Parts, a more plentiful Yapoxr, they hereby rob the Parenchywon: 
arts of their Aliment, and fo ſtint them in their Growth. 


FROM THE different Propertions and Sitwation of the 


48. s. 


_ Gkady Parts, the Motions of Roots are alſo various. For where the Are-Yeſſels 
Ov das, 


Tab.s, 


are ſpread abroad and inveſted with a thinner z the Root runs 
or lies Level,as in the level-Roots of Primroſe, Biſhops-weed, Anemone, &c. 
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may be ſeen. $0 that theſe Roots, as by the Perpendicular Strings, 
which hoot om chem imo the Exrth, and wherein the mo 
are contrattedinto their Center, they are Plucked down (4): So by (,) pron 
the AerSefſels, which ſtand nearer the Aer, and more under its At- $. 15. 
traſtive Power (6) they are invited upwards 3 whereby they have () 2, 
nexther a/cert nor deſcent, but keep level, berwixt both. 

49- $. But iftheſe Veſſel are Conrradted, ſtanding either in, or 
near the Centre, and are inveſted with a y 
Thick 4 the Root ſtriketh down perpendicularly, as doth that of Dan- 
delion, Bugloſs, P &., And therefore the faid Feſſels, although 7:4. 5, . 
they are ſpread in the level Roots, in the perpendicular ones 
of the ſame Plant, they arc always cont z as by comparing the 
Level and Down-right Roots of Ammi, Primroſe, Jeruſalem Artichoke, 
Comſlip, and others, is manifeſt. 

go. $4. If —_ Veſſels —_—— —— with a 
greater number of Sxccrferonr, the Root grows 3 that is, perper- 
dicular and long. (c) Perpendicular, from the Contrattion of the Aer. / Ft 
Veſſels 3 (4) and long, from the Predominion'of the Succiferow, which (4)* p, x, 5. 
in their growth, are extended only by that Dimenſion, as in Liquiriſh, 4g. 
Eryngo, ec. 

$1. s$. Ifthe Sxrciferoware over proportioned to the Parenc 
Paris, but under to the 4er-V/ofſels 5 the Root is perpendicular (till, but 


groweth ſbullow : The $ —_—_————— 
1 


pendiculer 1 But the Aer-V/eſſels having a predominion to from 
growing deep z as in Siramoninm, Nicotian, Beet, &c. IN Tab. 7. 
"7 « If, on the contrary, the Parts are predomi- 


nant to the Ar Fins ad tar borh inte Rot ad Tron thn the 
whole Root changeth or deſc or the -)Þ.s. as. 
having neither in the Tranckh , nor in the \ a ſufficient Pra Cor: Lin 
Draw it »#pwerd: 5 it IN 7 yields to the Motion of its c.2.9.25,and 
String-Roots ; which, as they ſtrike intothe Soil, Pluck it down after 4+ 4ppend. 
them. And becauſe the old Strings annually rot off, and new ones © © F. f 
ſucceſſively ſhoot down into the Grownd, it t annually Cl de- ** 36, 
heedubiomey as in Talip, Lily, &c. may be obſerved. IR 

a mu- 


$3- s. Where dr af er mch road herd, od _ 


werons, the Root oftentimes, as to its ſevera 
both at once. So Radiſber and Turneps, apap be mers rr 
nether parts deſcend 4 their upper, where the ſaid Veſſels are more 
looſely braced, and ſpread more abroad than in the lower parts ) do T4. 2, 
_—_ or make their Growth «pwerd. Hence alſo, the Ln = 
of molt ors rr eng br yy Caizen, Bo: 

ig proport y m a er, the Aer-Veſſels 
Log eve © deadaien ever the young Roots and fo t ves 
yielding to the ſolicitation of the Aer, npward: z they draw the Root, 
in part, after them. 


Po. $. BY THE Sitndtion and Proportions of the Parts, the Age How Roots 
of the Root is alſo varied. For if the Sap-Veſſels have the greateſt aredifferent- 
Peagention, the Root, is Perenmiah, and that to the fartheſt extent, as ly Agcd- 
rees and Shrubs. Becauſe theſe Veſſels containing a more copious 
= $ (f)) and their ſeveral Principles being more cloſely ane 672 P. 2 
are leſs ſubje&t to a Reſolution, that is, a Corruption or Mortificati- 5 " 
on by the Aer. S 2 $5. $. 
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_— 


Ss. If the Parenchymons Parts have much the greateſt, the 
Root ſeldom liveth beyond Two Years; but afterwards perilheth ci- 
ther in whole, or in part; as do divers bulbous, tuberous, and other 
Roots ; whether they are more Porous and Succulent, or more Cloſe 
and Dry. —_ Principles ſtanding herein more 
abundant, either y <—_ ermentation, or otherwiſe, Reſolve 
the fixed ones of ha rr whence the whole Root, rots 3 
as in Potato's, So alſo Parſneps, and ſome other Roots, which, in 4 
— 0 me” will live ſeveral years, 1 


Of the Vegetation 


Parts, _ over Din. 


(8) P.14c.1, hood, &c. a) 
$. 13216. & 56. s. Bur if the Aer-Veſſels have oo; and eſpe- 
2 ls cally if thay coo mane large, and 40s nm abroad : 


T6 the Root is Annual, as in Thorn- 
_ And of the fame Kindred, if any, t 


moſt Aer-Veſſels, So Endive and Sonchus, which have 
Aer-Veſſels, are both Annual : whereas Cichory, in which they are 
er, isa Perennial Root, For hereby a more copious Aer being 
(b)P. 2. $. fuſed into all the other Parts 3 (5) they are thus, degrees, 
25,26, ned, and become ſticky ; and ſo impervious to the which 
to have a free and univerſal Tranſition from Part to As B 


Liquors in the 
that they are wholl advanced into the Trunk , and fo the 
ſtarved. Whence the Aer-Veſſels of the Trunks where t 
numerous, and over proportioned to the Bulk of the Root, as in 
they ſo far promote the advance of the Sp, as to exhauſt the 
ſucking it into a Conſumption and Death. 


How the 57. s. FROM THE Principles of the Parts, their Contents 
Contents of the ſeveral @walities A ——— wig ge (c) the Fluid of cach 
the ſeveral Organical Part, being made, Filtration « 
Parts are thereof ; chefs ſuch of de Ponce in th 


made. as are apteſt 
oy Wes, 5. 2s when roman Wa bring poured u 
CODY the Oyl EY or as the C 


lpep 
258 


HET: 


1 
4. 
7 
9 
I 


I 


pil 


R 


of the Guts, Do the LaGeal Veſſels : po as Water in ations, is 


__ through the Glands of the ſame Guts, from the Meſente- 
ric 


The Principles therefore of the Parenchymous Fibres be 
ſpiritnow, acid, and aerial, they will alſo admit the nd win, 
excluding thoſe chiefly which are Alkaline and Olcoww. (4d) And as by 

(4) P. 2. ger Saran of fuch Principles in the Fibres, the like are ca of 

$19 admittance intotheir Body : fo the ion and Urion of the ſame 
Principles, tes the tranſaviſſuon hereof into their Concave. Where- 
fore, the —_ of the Fibres being chiefly acid, next 
ſpirituows, and aery , the more acry ones will be tranſavitted. For if 
nt agen a. - bay-atdold by fimilitude and adhefion : 
But where there are fimilary — mt — fewer muſt ad- 
here, The Fibres therefore contain iſo many parts of Aer, as to admit 

many 


FF of 
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_ more into m_ bat not to rcnmns CERT 
muſt needs, upon admiſſion, through into their Concave 3 where, 
_ with ſome other nd ym parts, they make an /Etberial 
Fluid. And becauſe ſome or weporoxs parts will alſo ſtrain 
Ce on ans Moeb y png or oper no mo 
t t out the acry ones 5 w uwieti more 
ſucenlent Fibres of the Patenchyme, are forced » bonke flantioe 
to the dryer ones, all thoſe, whereof the Diametral Portions do 
confiſt, For the reaſon the Aery parts being gradually excluded 
the ſacculent Fibres of the Barque are to recede and tranſ- 
migrate into thoſe of the Pith. And the Fibres of the Pith themſelves 
ry rag Fad parts ſtill forced into them z they at length 
alſo (tra _ the Fibres into the Bladders : whenoe it comes to 

while the Bargze is ſucculent, the Pith is often times filled 


than the reſt, will 
into their Concave. 


iefly, by the 
cined in thoſe Parts, although i OY 
cont in t arts, alt t may caſily 
be transfuſed"into the Hollow of theſe Veſſel; ; yet ſeems it not, with 
equal facility, to be refunded thence :. So that the thinner and more 
Portion only, off z the remainder, is, as it were, an 
hens Blix . or extrad, in the form of a Milk. 
61. $. ns FOE ward prery > 6px froragdin 
dependent on the Principles of t eſſels, in their per- 
Ten tinGured therewith. But becauſe t - 
through the Body of the Fibres whereof the Y: 
only _ them 3 therefore ——_ x 
ly, yet with an over porportion 
Jo of theſe Fe , and fo are herein all i 


62, $. The Contents are varied, not only by the but alſo 
the Proportion and Sitxation of the Parts, whereby the faid Content, 
are with different Facility and —_ communicated one toanother, 
Hence it is, partly, that a Fize, or that Corn, bath fo little Oyl: ſe. 
Becauſe their Aer-Veſſels, in ion with the other Parts, are fo 
Great and Numerous: in Corn, the Stalk being alſo very hollow, and fo 

ing as it were, one Great Aer-Feſſel. For the Oily parts of the Sap, 


becoming 
of ly attenuated (c the Ferment contained 1 7c) Þ. 2. 6. 
R of Anh, ſo far immerſed in the Sb — 


theſe Veſſels; that they are, 
Spirit, or mixed therewith, asnot, by being colletted in any confide- 
rable Body, por —— nog me nod 
twixt Spirits ls, efpecially Eſſential, is manifeſt : Both are 
ildden Both will burn al away 3 The Oders, which we 


the Spirits of Plants, are lodged in their eſſential Oy! ; Both, being 
viy 


CO——— 
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duly Redified, will mix as cafily together , as Water and Wine, $0 

that, although Oyl, by the ration of its earthy and Saline 

which give it its ſenſibly olcows Body, may not be ſo far attemuated,as to 

produce a Spirit ; yet that it may fofar be attenuated, and ſo be mixed 

therewith, as not to be diſcerned ſrom it, as in the forementioned Plants, 

will be granted. . 

63. s. Hence it is, that the Ladiferow ſtandi 

(a) Tab. g. the Aer-Veſſels, and the Succiferow —_—— (-- 

& 16, fore, contained in them, is not ſo m r ernment of the 

Aerial Ferment, and is thence, partly, more Oily. For the fame rea- 

fon, all Roots which are Milky, fo far as I have obſerved, have an un- 
der-proportion of Aer-Veſſels , theſe being either Fewer or Smaller. 


How the O- G64. $- FROM what hath been ſaid, we may receive ſome 
dowrs of information, likewiſe, of the Odowrs, Colowrs, and Taſtes of 
Plants are Plants, And for Odowrs, I ſuppoſe, That the chicf Matter them, 
made. is the Aerial Ferment contained in the Aer-Veſſels. Not but that 
the other Parts do alſo yield - gm — that Fo } the 
eſt and the beſt, and immediately perceptible in , un and 
abr 4 Plants. Jo the Aer —— and + th - the 
Root, and carrying a Tin&wre, from the ſeveral Organical and Cont ai- 
ned Parts, along with it , and at laſt entring alſo the Concaves of the 
Aer-Veſſels ; it there exiſts the moſt Compownded and Volatile Fluid, 
of all others in the Plant, and fo the fitteſt matter of Odowr : and 
ſuch an Odowr, as anſwers to that of all the Odoroxs parts of the 
(b) P. 2, Plant. (b) Wherefore the Organical Parts, being well clenſed of their 
9. 24 Contemts, (mell not at all z Becanſe the Principles hereof are, as hath 
been ſaid, ſo far fixed and concentred together. Hence alſo the Contained 
Parts themſelves, or any other Bodies, as their Principles are any way 
more fixed, they are jel Odorons : So is Roſin, leſs than Twrpentine, 
and Pitch, than Tar; and many the felf ſame Bodies, when they are 
coagnlated, leſs than when they are melted. So alſo Mk, which is 
not ſo liquid as Civet, is not fo ſtrong 5 nor Ambergreece, as Muck : 
For although it hath a more excellent ſmell, than Mxck hath, yet 
yieldeth it not fo eafily ; ſince it is a more fixed Body, and requireth 
ſome Art to be opened. Hence alſo the Leaves of many Plants loſe 
their Odovr upon rubbing: Becauſe the Aer-Veſſels being — 
ken, all their contained odorons Fluid vaniſheth at once : which be- 
fore, was only ſtrained gradually through the Skin. Yet the fixed 
Parts themſelves, upon drying, are fo far altered by the Swx and Aer, 
as to become reſoluble, and volatile, and thence OUus. ; 


How their G65- $. SO ALSO of their Colowrs. As whence the Colowrs of the 
Colours, Skins are varied, For divers of the ROS, together with the 
Parenchymous Parts ſucceſlively falling off from the Barque into the 
(c) P.t.c.2. Skin (cc) by their proximity to the Earth and Aer, their Sulphwreons or 
$.2;4% Oleons Principle is more or leſs reſolved, and ſo produceth divers Co- 
lours. So thoſe Roots which turn purple any where within, have 
uſually a blacker Skin; the one of thoſe two Colowrs being, by a reſo- 
lution and corruption of parts, = convertible into the other, as 
in Cumfry, Thiſtle, &&c, So the Milk of Scorzoncra, contained in 
the Veſſels of the Barque, upon drying, turneth into a brown Co- 
lowr : 


more remote from 
the Liquor, there- 
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ber : Wherefore the $&xw, in which there arc di of t 
on is of the /awe. So both the MU and Sim of Lovege is 
{h yellow. But Parſnep bath a clearer Sap in all its Feſſels 

a whiter Sm. So Potato 7, being cut traverie, after ſome time out of 
have divers red ſpecks up and down where the Veſſels 

and their Skrm 15 
66. s. The 


Ve 


or leſs r , diſcovering themfeives in divers Colours, Ing 2s 
they are di mixed with the other Principles. vlog Fn 
lowrs are obſervable, according to the nature of the Parts wherein 


oe bf I Parts, Bring, a bath been jd, bur paring (3) Th 

ciple arts, being, as been fa) if (6) The (oh 
ſame is ſeen in thoſe Roots which ſhew both Red kay CC)? : 
Parts, principally, where the Szeciftrous Veſſels ran, being 


Whiter in their upper parts, are Purple i 
riour, as Avens, Strawberry, &c. Becauſe thoſe having 
RR (ce) under (theſe wer Sport” _—_ their (c) P. «; 

ples are, t » more T $. 13. 
and forced alt over the reſt in char Caloer, "Is 

67. $. _— ty mary, memes ne 

; is partly by t , appears, In that, where the Aer 
ECG os ain Veſſels, the Colours are there, 
chiefly produced, or are more conſpicuous. $o in Potats's, where 
the Sncciferons Veſſels are either next to the external Aer, as in the 
Skin z, or contiguous with the Aer-Veſfels, as in the Ring within the 
Barque ;, there, they produce a Red : bur where more remote from 
both, as in the middle of the Barque , and Centre of the Root 
there they NONE. Hence alſo it is, that the Leever and 
Flowers of Plants, us Bloodwort, Wood-Sorrel, Radiſh, Jaces, 
&c. although Green or #hite in the greateſt portion of their P«- 
renchymonr Part z yet where the 8c and Aer-Veſſelr ran to- 
gether, they are of Red, Blue, and other Colewrs 5 the Olcons pert? 
of the ene, being anlocked and the «cry of the other. 

68. s. AND LASTLY, of thei 5. Moſt Roots which are How theit 
acres or bitting, have a very copious Parenchyms in proportion with Tafer. 
the Szcciferons Veſſels, as of Aram, Dragon, and others :. Becauſe the 
Saline and other Principles are not fo much bet, by any fofficient 
quantity of Sziphureons, from thoſe Veſſels, in which the Sulphur,  , 
as is ſaid, is more abundant; (4) but rendred rather pungent, from 741, - 

ome 
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ſome Spirit and Aer. Burt divers Umbelliferons Roots, eſpecially which 
abound -with Le&iferons Veſſels, are hot ; as Fenil, Lovage, Angelica, 
&c, Yetis it not their Oy alone that makes them hot, but the com- 
bination thereof with the Salire Parts: as is manifeſt, from the na» 
ture of the Seed of theſe Plants ; wherein, as the Oy! is moſt copi- 
ous; So being held to a Candle till they burn, conſtantly pre + 
which cometh to paſs, by the eruption. of the galine Parts : and 
is the very ſame effett, with that which followeth npon burning of 
Serum or And therefore, as theſe Seeds are more bot, they 
alſo ſpit the more z So thoſe of Cxmine, which, though fulſom, yer 
are not fo bot, ſpit leſs; Fenril and Dil, which are hotter, more ; 
there being a greater quantity of volatile Salt contained herein. 
Hence all jal Oyls are hot, the Spirit and volatile Salt, being in- 
corporated ith. And ſome of them will ſboor, and cryſtallize as 
Salts do, as that of Ariſe ; which argues a mixture of a confhiderable 
quantity of volatile Salt, As allo doth the Nature of theſe Oyls, in 

ing amicable to the Stomach, Carminative, and ſometimes Anodyne ; 
ſeil. as they kill ſome fetid, or corroſeve Acid : for volatile Salts t 
ſelves will have the like operation in ſome caſes as theſe Oyls. 

69. $. Many Lattiferons Roots, as Taraxacum and others of that 
kind, are not ſo much het, as bitter. For although by the LaGife- 
rous Veſſels they are very Oyly ; yet thoſe Veſſels being poſited in Rings, 
and not in Rays, and having no Diametral Portions running 
their Barque to the Aer-Veſſels 5 the Acido-Aerial Parts do hereby, al- 
though not evortifie, yet fo far refral# the ſalime, lightly binding wp 
the Oleons therewith, as to produce a bitter Taſte. So, many ſweet 
Bodies, upon burning, become bitter 3 the Acid Parts, now becoming 
rampant, and more copioully mixed with the Oleows, 

70. The Roots, or other Parts, of many Umbeli Plants, have 
a ſweetiſh Taſte, as both the 8weet, and Common Chervil ; both the 
Garden, and wild Carrot ; Parſnep, Fenil, &c. the Saline Principles 
being concentred in the Oyly, and both of a moderate quantity with 
_ to thereſt, For by the Oyly, the Saline is rendred more ſmooth 

amicable ; and both being moderate, they are not therefore hot, 


' as in ſome other Umbell:ferons Roots; but by the predominion of the 


other Principles, made mild. Hence it is, that Sgar it (elf is ſweet, 


ſeil. becauſe it is an Oleous Salt 5, as 1s manifeſt, from its being highly 


inflammable ; its eafie diſſolution by a moderate, Fire, without the ad- 
dition of Water; and 1n any rs melted with Tarpentine, and 
other Oily Bodies, it will -rix together with them. $o alſo the Acid 
Parts of Vinegar, being concentred in the nm of Lead, 
produce a Swgar. Hence Barley, which upon Diſtillation or Deco@ion 
yeildeth only an acid ; being turned into Maxlt, becomes ſweet. Be- 
cauſe,being ſteeped, conched, and ſo fermemted,the oleons parts are thereby 
wnlocked, and ing rewpant, over the other Principles, altogether 
produce that Taſte. And the Bile it ſelf, which, next to Water and Earth, 
conlifteth moſt of oily parts, and of many both ſaline and acid is a bit- 
ter-ſweet. Wherein, as has of the Saline and Acid parts, ſmoothed by 
the Oleons, produce a Sweet : So, ſome of the Oleons, impregnated with 
the Saline, and the Acid, doe hereby produce a Bitter. 
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CHAP. L 


The Deſcriptions of ſeveral Trunks, as'they appear to the 
bare Eye. 


- 
þ O the end we may clearly underſtand, what the 
RA Trunk , Stalk, or Branch of a Plant, is; I ſhall 
* by thele Figures here before us, Deſcribe the 

= ſcvcral Parts, whereof it is compounded. 
. t. $. © And for examples fake, I ſhall in the 
2 firſt place, Deſcribe the Tranks of ſome Plants, 
as being cut tranverſly, and accurately obſerv'd, 
they appear to the naked Eye. And fome 
* others, as by the length. Which having done, 
I ſhall next proceed to a more particular Deſcription of divers other 
Trunks and Branches as they appear through a good Microſcope. In 
both ſhewing, not only what their ſeveral Parts are, as generally be- 
longing to a 8rexch ; but alſo, by a Comparative Proſpect, in what 
reſpeds they are Jrecificaly diſtinguiſhed one from another, in the ſe- 

veral Sorts of Branches. | 


2. o. 
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Tab. 18. 


Tab. 18. 


2, $s. I SHALL begin where the Work of Natwre appears lefs 
Diverſify'd: as inthe Stalk, of Maze or Indian Wheat. In which, al- 
though there art the ſame Parenchymons and Lignons Parts, as in all 
other Plants; yet is there neither Barge, nor Pith s the Veſſels being 
diſperſed and mixed with the Parenc from the Circumference to 
the Centre of the Stalk : Saving, that in and next the My there 
ſeems to be no Aer-Veſſels. Every what odd, « many p, like fine 

Threds, throug oughthe lng of "the Stalk : Each being alſo ſur- 
rounded with 8ap Veſſels ; which in a Slice cut tranſverſly, appear in 
very ſmall and dark colourd Rings. The like ſtruQture may alſo be 
ſeen in the Sygar-Cane, and ſome other Plants. 

3. Q. LET the next Trunk be that of Taraxacum, or Dandelion. In 
Feat) RY, is ſeen next the Skin, firſt, a 


le, white, and arenchyma or Bargue ; made Veſicles : 
yy ſach as are exceling al and hardly viſible wit a Gl. 
4+ $. Within This, Milk-Veſſels in | fhrun or cight diſtin Cs- 


_ of different fize : each Colum being alſo made up of ſeven or 
eight Arched Lines. Betwixt theſe Colums, run as many Diametral 
Portions, derived from the Bargue, into or 'rowards the Pith. 

5. $. Next within Theſe, ſtand the Aer-Peſſels, Which are like- 
with divided, by the faid Diametral Portions, into divers Arched 
Lines, The "of theſe Weſſels, as well as their mumber, 1s ſmall. 

6. $. ithin Theſe, ſtands the Pith, of very ſmall Ye 
ficles or Bladders, as the Barque. "Tis very ſmall, the Diameter here- 
of, being ſcarce one fifth, of that of the Pith of Borage, But the 
Barque of Borag e is not half ſo thick as this of Dandelion, 

7. $. FOR a Third $1alk, we may take that of Borage 3 where- 
. 10 notumangy + ya Har wg For in a > hereof, cut tranſver(] 

ars, firſt a Tough, yet Thin and Tranſparent Skim. With: 

in this oi bee and Contiruons therewith, there is alſo a Thin Ring of $4p- 
_ which, without being cruſhed in the leaſt, do yeild oenats 

With ts 


. $. Next ſtandeth the —— » 1 > Sogn 

_— p of a great number of very ſmall Feſicles or 

the inner Verge of this Parenchyma, (tandeth another Ring of Ga of: 
which alſo yield a Lympha 3 and that different, as is probable, 

the Lympha 1n the utmolt Ring. Hitherto the Bargue. 

9. $. Adjacent to the Ring of Sap-Veſpl , on the inner YVerge of 
Bargue , ſtand the Aer-Veſſels on the outer of the Pith, Not in a 
Ring ; but in ſeveral Parcels ; ; ſome Parcels or Conjugations,in the 
of little Specks 5 others, in little Arched Lines, almoſt like an V 
ſonant. And being viewed in a good Glzſe, there appears to be within 
the compaſs of every larger Speck, or Parcel, about 20 or 30 Aer- 
Veſſels and within the ſmalleſt, about 8 or 10. 

10, $. The Pith, a * well grown Stalk of this Plant; is always 
bollow. But origi inally, it is entire. It is likewiſe wholly made up 
of a great mm of Mock: of which, th a Glaſs, _ 
Pentangular, others Sex and $8 + Moſt of them 
_-—_— of the que 3 fo asto be plainly viſible tO a raked 

ye. 

11.h. A FOURTH Trwk , ſhall be that of Colewort, which 
ſeems likewiſe, to have at leaſt, two Sorts of LympheduT-. For be- 
ing cut tranſverſly, as the former, we may obſerve, next the Skin, a 
very 


——_— 


of T runks. 
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very clole Parenchyma, of a darkiſh Green, Wherewith are mixed 
ſome few 8ap Veſſels, which give it that Colowr. 

12, s. Within This, ſtands a ſcalloped Parenchymons 
Ring of many ſhort and (lender white Arches. 
the Barque, meeting together, run in ſo many white Diewetral Porti- 
ons, or extream ſmall Rays, into the Pith. 

13. $. Betwixt theſe white Rays, and next of all to the id white 
Arches, (tand as many ſmall Parcels of Sap-Veſſels, like fo many little 
Half-Ovals. Within each of which, is included a white Parenchyzea. 

b_ $. Onthe inner Ferge of the Bargue, (ſtands another Sort of 
Sep-Veſſels, in one (lender and entire Ring. And fo far goes the 


15. $ Next within this Ring ſtand the Aer-Veſſels, in ſeveral Par- 
cels, diametrically oppoſite to the faid white Parenchymons Parcels next 
without the Sap- Ring. 

16. $. Laſt of all, and more within the Ph, ſtand the ſame kind 
of Sap-Veſſels, as thoſe of the H l;, Both theſe, by ſmall lines, 
run-one into another 3 thus, on both fides, hemming in the Aer-Veſſels, 
and ſo making altogether, ſo many little Pyramids. 

17. s. LET a Fifth bethat of Holyocke. In which, the Curio- 
fity of Nawre, is (till more copious : preſenting us, as it is ſeems, with 
Three forts of L :3 Of which, two yield a Thi 4 the Third, 
a Thick Lymph. For being cur, as before, next to the Skin, ſtands the 
Barque ; hat cloſe, and, in jon, Thick, | 

18. gs. Towards the inner Perge hereof, ſtand one fort of Sap-Feſſelr, 

r'd in ſhort Rays. Theſe Veſſels yield a Mxcilage. And on the 
inner Ferge of the Barque, ſtands a Thin, Ring of other Sap-Veſſels, 
which yield a thinner Liquor. 

19. $. Next within the Barque ſtand the Aer-Veſſels, poſtur'd like- 
wiſe in ſhort Rays, diametricall to thoſe in the Barque. In 
every Kay, there are about twelve or ſixteen Veſſels. 

20. gs. Laſtly, and more within the Pith, there ſtand other Sap- 
I:ſfels, all in very Thin or Slender Arched-Lines 3 thus hemming in the 
ral Parcels of Aer-V:ſfels. 

21, s. FOR a Sixth, I will take that of Wild Cacumer : Where- 
11 alſo found a Mcitagi L For firſt of all, next to the 
Skin, there is a Ring of Sap-Veſſels, Which Ring is alſo radiated, the 
Rye all poynting towards, and moſt of them terminating on, the 

an. 


22. h$. Next of all, there is a thick, and ſimple Parenchymons Ring. 
On the inner Verge whereof, there are other Sap-Feſſels handing in 
Parcels, alſo in a Kine. So far the Barque. 

23. $. Next within, ſtand the Aer-Veſſels, in as many Parcels, con- 
ti to thoſe of the Sap-Veſſels a id. To which likewiſe are 

joyned as many more Percels of Sap-Veſſels within the Pith, oppolite 
to the ſaid Sap-Fefſels within the Barque. 

24. $s. FOR a Seventh, we may, chooſe that of Scorzoners. In 
which, the Veſſels are both LymphedeGs, and | . All of them, 
with the Aer-Veſſels, in a rodured poſture For firſt next the outer 

of the Barque, ſtand the i 


Ring, or a 


theſe, on the inner Edg of the Barque, ſtand the LymwphedsZ;, in the 
$1 


ſame form. 
23 s. 


Tab. 18. 


iferows, in little Specks., Next to Th, 18, 


Which all round about Tub. 183. 
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Tab. 18. 


Tab. 18, 


Tab. 18. 


3 
fel: ;, the Ia 


25. $, Hereunto adjacent, on the outer Edg of the Pith, ſtand the 
Aer-Veſſels, ſome in Specks, and ſome in extream ſhort Lines 3 hardly 
diſtinguiſhed, without a very nice InſpeCtion. 

26. $. Within Theſe, are other L ,, to 
thoſe in the Bargve. And within theſe L axF;, (till in the fame 
radiated Line, run more of the Milk-Veſſels. 

27. $. AN EIGHTH, may be that of #ardock; Wherein firſt, 
there are a Sort of Lymphedu@s, which ſtand in Arched Parcels, round 
the Trunk, adjacent to the Skiw, 

28. s. Within theſe, about the middle of the Bargue, run the 
Milk:Veſels, in the form of ſmall round Specks. 

29. s. Next to theſe on the inner Edg of the Bargque are 
other Lymphedu#s. Which, her with more of the ſame in the 
Pith, and the Aer-Veſſels haha ſtand all in Radiated Lines, of 
ſeveral Lengths, all Charpning towards the Centre. 

30. $, LET the Ninth, be that of Endive : In which there is al- 
ſo much curious Work. Next to the Skin, there is, firſt, a thick and 
ſimple Parenchyma, Then there is a kind of Ring of Milk- 
Veſſels, Within which ſtand a Sort of Lywpheda@;, in ſeveral Parcels ; 
ſome, in Arched Half-Ovals ;, others, in ſhort ſlender Rays. Betwixt 
theſe Parcels, many of the Milk-YFeſſels likewiſe ſtand. 

31. <$. Next there is an »#dulated Ring of other L des, par- 
ting as in moſt Tranks, betwixt the Berque and the Pith, Within which, 
are the _ And within Theſe, more Sap-Veſſels. Both of them, 


in ſmall Specks, anſwerable, or oppoſite tothe Rays in the Bargue. 
32. $. ": SHALL give alſo one or two Examples of Trees, or Ar- 


boreſcent Plants x, the Yine and Common Sumach, In a Slice of the for- 
mer cut tranſverſly, next the Skir, there is a Thin Barque. In the in- 
ner part whereof, adjacent to the Wood, ſtand the Lymphedutts in ſe- 
veral Half Oval Parcels, oppoſite to ſo many Radiated Pieces of the 


Wood. 

33- $- The Wood is divided into the ſaid Pieces, by as many 
—— Rays,inſerted from the Barque, and fo Jn _ 
with. 

4 $. Within theſe Radiated Pieces of Wood, ſtand the Aer-Veſ- 
of which, eſpecially if held up againſt the light, are 
plainly viſible ro the bare Eye. 

35. $. Within the hollow ofthe Wood, ſtands the Pith ; in the 


young Growths always large. In the utmoſt Verge whereof, adjacent 
ro = Wood, ſtand a few more Sap-Yeſſels of the Sort with thoſe 
in the Barge. 


36. $. IN A like Slice of Common Sumach, contiguous to the hairy 
Shin, there is a Ring of Lymphedn#s;, Next to this a Simple Paren- 
chyma. Then ſeveral Arched Parcels of Lymphedu@dsr. Within theſe, a 
Ring of Milk: Veſſels. And then a Ring of other Lywphedut#s, Thus 


far the Bargue. 
37. $s. Within the wat ſtands the Wood, divided into ſeveral 


Portions, by the Diametral Inſertions divided from the Barque. In 
the Body of the Wood, ſtand the Aer-Veſſels, very much ſmaller than in 


the Vine. 


38. s. 


Book III. of Trunks. = 


——_— 


107 


38. s. The hollow of the Woed is filled up with the Pith. In 
the Circumfercnce of which, ſtands a Ring of Lymphed&us, of the 
fame fort with thoſe next to the Wood withour. 

29. $. All the Parts of theſe Trunks, may, as I have now de- 
ſcribed them,be obſerved without a Microſcope : excepting the Bladder: 
and number of Aer-Veſſels. Yet Three things are hereunto neceſlary z 
viz. a good Eye, a clear Light, and a Rajor, or very keen 
wherewith to cut them with a ſmooth ſurface, and fo, as not to Di 
__ the IPON Infesh alſo by the length, there are ſome parti- 

W n/pedion t Y are - 
ankies. commen, mere or buf to molt Plants, yet better obſervable in 
ſome, than in others. As firſt, the Reticulation of the Veſſels, (formerly 
deſcribed ) not only in the Wood, but in the Bargue : which is evident 
in a young Branch of Corin, upon the very Surface thereof, when ſome 
of the Veſſels begin to be caſt off into the Skim. And fo, by ſtripping 
off the Skin, upon the Surface of the Wood. 

at. $. Incutring by the length, as well as tranfverſly, the y 
Fibres, which within the Wood in the 'of the Pith, are al 
ſeen. As likewiſe the manner of the Derivation of the Parts of the #ud 
from the Branch or Stalk; as in Sonchus, There arc alſo many Va- 


Tib. 19; 


— 


riefics in the Pith, ſuch as thoſe hereafter mentioned (4) which fall un- (4) Ch4p.4- 


der obſervation only in cutting by the length. 


CHAP. IL 


Of the Barque, as it appears through a good Microſcope, 


NOW proceed toa more particular De of 
7 ay and Branches, _—_ appear t | 
<1 $. Now the Trank, or Branch of every Tree, 
hath Three General Parts to be deſcribed 5 {c. the 
Barque, the Wood, and the Pith. That likewiſe of 
Fe cvery Herbaceons Plant, hath cither the fame Three 

Parts ;, or elſe Three Parts Analogous; ſe. the Cortical, the Lignons, 
and the Pithy Parts. 

2. þ —- Barque — two Parts, ſc. the outmoſt ys Shin, 
and the Main Body, The Skins y in part, 
an) che Mat Bn, The att glycan log ehrag 
ſo; but as the Flart grows, the Skin dries, and the faid s, do 
very much ſbrink up and —_—_— 

3. $. Amongſt theſe B s of the Skin, there are uſually inter- 


mixed a fort of Lignous Fibres, or Veſſels, which run t the length Tab. 204 


of the Skin 4 as in Mallow, Nettle, Borage, Thiſtle, and moſt s. Which 

uy ny A of the 8&in by means of the faid 

Veſſel: 3 but in ſome Plants,may be plainly ſeen, as in Teſte. nor *- 
U 2 t 
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the ſeveral Fibres, which run by the h of the Stalk, are alſo con- 

joyned by other ſmaller ones, which tranſverſly. 
\ 4. $. Whether they are Aer-Veſſels, or Sap-Veſſels, is dubious. For, 
on the one hand, becauſe they emit no Sap, or bleed not,and alſo ſtand 
adjacent to the Aer; *tis ble that they are Aer-Veſſels., On the 
other hand, they may be Sp notwithſtanding that they bleed 
not : Becauſe the non-emiſlion of Sep is not an infallible and concluding 
t of an Aer-Veſſel. For there are ſome Plants which bleed not. 
ich yet are furniſhed with 8ap-Veſſels, as certainly as any others 

(4) B. 2. which (a) | 
P.1.c.}. +5, $, TheSkin of the Trunk is ſometimes vilibly porous. But no 
$. 22, where more, than in the better fort of walking Canes 3 where the 
Pores are {o big, as to be viſible even to the naked Eye : like to thoſe, 
Tab. 20, Which are obſervable in ſeveral parts of the Ball of the Hand, and up- 
; on the ends of the Fingers and Toes, 

6. s. THE Main Body of the Barque confiſteth likewiſe of two 
Parts, (c. Parenchyma, and Veſſels. —__ ang of an 
innumerable of ſmall zladders cluſter'd together. Ditferi 

Tab. 22.& in nothing from thoſe aforeſaid in the Skin 3 faving, that they are 
Sequent. larger 3 and generally rounder, 

7. $. This Parenchyma of the Barque is the fame, as to its Sub- 
ſtance, both in the Root and Trank, Yet as to the Texinre of its Parts, 
in the one, and in the other, there is This obſervable difference, vis. 
That in the Bargque of the Root, cut tranſverſly, the ſaid Parenchyma 

as hath been ſhew'd ) is uſually, more or lefs, diſpoſed into Diametral 

Tab. 7,8, 9, Kays 3 ranning through the Barque, after the ſame manner, as do the 

" * the Hour-Lines through the Margin of the Dial-plate of a Clock or 

Watch: as in Marſ6- , Lovage, Melilot, and others. Whereas 

here in the Barqgue of the Trank , the faid Parenchyma is rarely thus 

Tab. 2:2, diſpoſed into Dimetral Rays : Nor when it is, are thoſe Rays continued 

& Seq. tothe Circumference of the Bargve 5 as in the Bargue of the Root they 

Tub frequently are. 80 in Rhav or Swmach, although part of the Paren- 

40.31:34> chyma be diſpos'd into Diametral Rays : yet are thoſe Rays extended 

he not half way through the Barque. So alſo in Fig-tree, Worm-wood, 

Thiſtle, and others. What is further obſervable in the Texture of the 
Parenchyma, I ſhall ſhew in the deſcription of the Pitb. 

8. $. THE Feſels of the Bergne, are, as I ſhall alſo ſhew, diver- 
fifyed many ways. But there are ſome Things, wherein, in all Sorts 


of Plants, they agree. Firſt, in numeroully, in or near, 
the inner Margin of the Barque. Secondly, in being — and only 
Sap Veſſels, 1 have viewed fo many, that at leaſt, I can ly aftirm 


thus much, That if there be any Heteroclital Plants, wherein they are 
found otherwiſe, there is not One, in Five Hundred. Thirdly, in be- 
ing always Conjugated or Braced together in the form of Net-work, Al- 
Cha though the Number and Diſtances of the Braces, are very different : as 
T Ty - | have already ſhewed in the Anatomy of Roots. 
| pak 9. $. THE Properties, whereby the ſaid Veſſels of the Barque are 
ſpecificated and diſtinguilbed one from another, both in the ſame 
Plant, and in the ſeveral Species of Plants, are very many. Which 
Properties, are not Accidental, but ſuch as ſhew the Conſtant and 
Univerſal Deſign of Nature. All which ſhall be demonſtrated by the 
Deſcription of (everal @warters of the Slices, of fo many Kinds of 


Branches 


—_— 
—— 
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Branches, cut Tranſverſly : and by the ſeveral Figures which repreſent 
t 
16. $. FIRST then, for the Elven firſt Quarters, the Veſſels of 
the Barque are only of Two Kinds. And theſe, in the firſt Eight, ſeem ,,2 > © 


to be Koriferons (deſcribed alſo in nr ee (s) and ; , 
thoſe which are _ to molt, if not to all P (c. * Lymphe- *- - we 


dads. Yet inall the Eight, they are, in reſpe& both of their 
tion, and Poſition, very different. So in Hazel and Afb they 
few. la Holy and wore. In Apple, Pear, Pla, Elm, 
more numerous. And of thoſe three Fraits, in an 4ppie, 
more than 10 a Peer. 

tt. 6. Again, as their Proportion, fo likewiſe their Poſition is di- 
vers. For in Holy, the LywpheduB#: or inner Veſſels next tothe Wood, 
ſtand in Rays. Yet ſo numerous and cloſe Olirg 


Entire Ring. In Hazel, they (tand more in 


berry, they ſtand likewiſe in Parcels, but they are 
The utmoſt Veſſels or Roriferons of all omg we | 


12. $s Again, in Apple, Pear, and Plaa, 1: are Ra- 
diated. The R o«s are nenther Radiated, nor make an entire Ring; T,,, 2c. to 
but ſtand in Peripherial Parcels, Much after the ſame manner, they ,o % 
alſo ſtand in Ele. In Af, the Veſſels make Two Rings 3 but neitber T;,, 29% 


of them Radiated : the inmoſt Ring or Lxoupbedads, confiſting of Ar- 
ched Parcels, and the utmoſt or Rerifrs Veſſels 


And whereas in all the ing, the a ap 
to the Wood ; and the Roriferous more or 
here, on the contrary, the are diſtant from the 
latter contiguous to the Skzr. 

123. $. And that theſe Yeſſel in cach Bargque of the ſaid Eight Braw 
cherare of Two diſtin Kinds, ſeems evident,as from fome other reaſons, 


ſo from hence z In that their Poſitions are altogether Heterogeneous: 
Yet in both Conſtane, Regular and Uniform. I lay, there ſeems ro be 
no Reaſon , why the ſclt ſawe Kind or Species of YFeſſel;, ſhould have 


a different, yea a contrary Poſition in one and the ſame Plants and that 
Contraricty, not Accidental, but Regulzr and 

14. 6. FOR the Three next @warters (c. the Ninth, Tenth and 
Eleventh, the Yeſſels of the Berque are alſo different ini Namber, P, \ Tab: 30, 
Size and Kind, In Pine, which is the Eleventh, they are fewer. In 3%» 3* 
I almut the Ninth, more. In Fig, the Tenth, moſt numerous. 

15. $s. So for _ tion. In — mg 
King. The utmolt i ling ithourt 
—_—_ In Wallzut the ack = alſo a Radiated Ring 3 The ut- 
moſt make a Double Rings; not Radiated, but of Rownd Parcels. 
In Fig, the inmoſt make alſo a Radiated Ring. Bat the utmoſt make 
a Double and ſometimes Treble Ring, not of Radieted, nor Rownd, but 
Arched Parcels. 

16. $. Thirdly, they are alſo different in Kind. Thoſe, I think, 
of the two former, Walnut and Fig, are thus different: thoſe certain- 
ly, of the Fig, are ſo; being LywphedaJ; and Lafeals. The L 
duff; makethe inmolt Radiated Ring. The outmolſt which make the 
other Rings in Arched Parcels, are the _- _ 

17. $. That they are diſtint Kizds of Veſſels, is 
Reaſons. Firſt, fromtheir Potion 1a the 


1 


I1IO 
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Tab. 33. 


Tab. 34. 


ther different, as bath been ſaid. Secondly, from the moſt apparent 
Diverſity of the Liquors or Saps, which they contain, and which, upon 
cutting the Branch tranſverſly, do diſtindtly Bleed from them. Which 
is one way, whereby we do diſtinguiſh the Feſſels of Animals themſelves. 
As in the | it were hard to fay, which is a Blood-Yeſſel, and which 
is a Bile-Veſſel, where they are very ſmall, if it were not for the Con- 


tents of them both. 
18. s. Thoſe inthe of Pine, are likewiſe of Two Kinds. 
The utmoſt arc 


The inmoſt are LympheduF#s, as in the two former. 
not Milk-Veſſels, but Gum-Veſſels, or Reſiniferons 5; which ſtand ſtrag- 
ling, and fingly, about the midle of the Barque, Our of theſe Veſſels 
all the clear Txrpentize, that drops from the Tree, doth iſſue. 

19. 5s, Few, but very great. So that beſides the difference of their 

Number and Poſetion, and ot the s which they contain,and Bleed ; 
there is yet a Fourth, and that is, their Szze. Moſt of theſe Tarper- 
tine Veſſels, being of ſo wide a bore, as to be gn to the naked Eyc: 
and, t a Glaſs, above 34 of an Inch in Diametre. 
Whereas that of the L 7, can hardly be diſcovered by the beſt 
Microſcope. 
20. $. The ſame Twrpentine Veſſels of Pine, are likewiſe remarka- 
bl bigger, not only than the L dur, but many times, than the 
Milk. eſſels themſelves : as thoſe of the Fig, which, in compariſon, arc 
ing ſmall ; every Arch, not _—_—_— Veſſel, but a Parcel or 
Clu Veſſels ; Whereas one fingle Veſſel in Pine, is ſometimes 
as big as two whole Arched Cluſters, that is, as ſome Scores of the Milk 
V in a F5 . And the faid Gum-Peſſels of Pine, being compared 
with the LympheduTs of the ſame Tree, one Gum Veſſel, by a mode- 
rate eſtimate, may be reckoned three or forr hundred times wider than 
a L - Thelike prodigious difterence may be obſerved in the 
Size of the ſeveral Kinds of Yeſſels of many other Plants. 

21. 5. THE Three next Swarters of Branches, are of Oak , Com- 
mon Sumach, and Common Wormwood. In the Barque-Yeſſels whereof, 
there is obſervable ſome farther Variety, For in all or in moſt of the 
above named, there are only Two Kind: of Feſſels in the Barque. But 
in Each of theſe, there are, at leaſt, Three Kinds. 

22. $. And firſt, in that of Oak there are LympheduTls, Rorife- 
roxs, and a Sort of Reſtniferons, The inmoſt or datts, make a 
Radiated Ring, conti to the Wood, The ut or the Rorifc- 
rows make alſo a King, but not Radiated. Thoſe which are a fort of 
Koſin-Veſſels, ſtand in Round Parcels ; the greater Parcels betwixt the 
Two Rings of Roriferons and Lympheduds ; and the leſſer, betwixt 
the Roriferons and the Skim. 

23. $. That theſe laſt are different Yeſſels from both the other,ſcems 
evident, from the difference of their Poſtion, as aforeſaid. And that 
they are a ſort of Reſtrniſerons, is a from hence ; In that, not 
only Gals are very full of Rofor, but that the Barque of Oak it elf is 
alſo ſomewhat Reſimon 


7. Forthe ——_ of whoſe Reſtmons parts, it 
is moſt unlikely that any other Yeſſels ſhould ſubſerve, but a peculiar 
Kind ; which may therefore be 

24. $. The next is a Branch of Common Sumach. 
whereof, there are likewiſe Three Kind: of Yeſſels. 
is a thick Radiated Ring of Lymphedud: ; 


ly called Reſtmiferons. 

In the Barque 
Firſt of all, there 
ing on the inner Afur- 
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gin of the Bargue, contiguous with the Wood. Theſe Feffelr exhibit 
their Lympbe very apparently. A ſecond kind of Yeſels, ſe. Koriferont, 
are (iruate towards the outer Margin of the #arque, and are compoſed 
into diſtin Arched Parcels, all ſtanding in a Ring. 

25. 5. Betwixt theſe Two Kind: the Milk-V:ſels. Every 
fingle Milk Veſſel empaled or with an Arch of Rorife- 
rons. The Alk-Veſels are i . almoſt as the Gum 
EO ONT be without a Microſcope 3 

they are evacuated of their Milk ; and without difficulty will 
admit a Pirginel Wyer x 1 1 hundred times IIs 
L » Beſides theſe Three forts of Veſſels, there is alſo a Ring, 
adjacent to the Shim 4 which ſeems to be another fort of 

26, 5. The Laſt, is a granch of Commer I 
Bargne there are likewiſe Three Kiwds of Veſſels. Firſt of 
all, there is a thin Radiated of LymphedaFr, contiguous with the 
Wood or on the inner Margin of the —_— Yet the is Not en» 
tire, but made up of ſeveral Parcels z which are intercepted by as ma- 


ny P, inſerted into the Pith. 
27. $. A Second Sort of , which fceth to be Roriferons, are 
fituate about the middle of the : and ate compoſed imo Arched 


Parcels, which likewiſe ſtand all even in a Ring. 

29. s. Beyond theſe Arches, and towards the outer of the 
, ſtand a Third Sort of . Different from the MibHeſ- 
felr 1m Sumach, both as to their Si , Site and Content, For in 
Sumach,the Milk-Veffelt ſtand within the Arched L 5 : whereas 
theſe in Wormwood, ſtand without them. Likewiſe, _ V 
of an Herb, they are far lefs ; ſe. about the compaſs or width of a ſmall 
Wheat-8traw. ir Comtent, is not a Ak, but « liquid, moſt Olcoas 
and viſcid Gum. Or which, for its pleaſant Flavour may be called an 
Arometich Bal For it perfettly giveth whatever is in the Sme# 
and Tafte of Wormwodd : being the E of the whole Plant, which 
nature treaſureth up in theſe Yeſſelr. So that they are, in all reſpetts, 
analogous to the Twrpentine Veſſels in Pine. There are divers other 
Herbs and Trees, which in the like Veſſels, contain a Tiwpentine, or ra- 
ther Aromatical Balſow:; as Angelica, Heleninm and others ; the Veſſels 

ing fo very large, that they may be cafily traced with a knife, in cut- 
ting by the length of a Branch or Salth, 

29. h$. Whether in ſome Plants, there ate not more Sorts of Veſ- 
felr, in the Barque, than have been now mentioned, I cannot = 
Though we have not much reaſon to doube of it. Becauſe we fee, 
there 1s ſo great variety in the Viſcere of Animals. For what the 
Viſcers are in Animals +, the Veſſels themſelves are in Plants, 

20. $. CONCERNING the Form and Texture of the Lywphedadr, 
there are ſome thi which t they are beſt obſerved in the 
Wood, yet in regard I am now tbing the ſaid Veſſels, I ſhall here 
therefore add. I have already faid, ſhewed, in the former Books, 
That the Lignows and Towy Parts of all Plants, are Tabulary. And 
that the Lymphe is conveyed, by the length of a Plor, through an in- 
numerable company of ſmall Tubes or Pipes. 

31. g. The Supa ayer et further put : If the Tetvy Parts of 
the Barque are made of Taber, are t Tibes themſelves made 


up of? I anſwer, That theſe Tubes or Lymphedus, are not only 
themſclves 


In the Tab. 35: 


Tab. 20. 
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themſclves Quanteds but their very Sides alſo, P 4 to be ND 
of other Parts, which are Organical, ſc, of Lignoxs or Sy tbres 
Which Fibres , ſtanding cloſe or contiguous in a round F 

make one Twbulery Body, which I call the Lymphedudt of a Plant, A 
it is probable, That theſe Fibres themielves, are alſo Txbulary, That 
is, that a Lymphedu@, i#.a ſmall Tabe, made up or compoſed of 
other, yet much ſmaller Twbes, (ct round together 1n a Cylindrich Fi. 
gare, As if we ſhould imagine a company of Strews, which are 6 
—_—_ Pipes, to be joyned and fet round together, fo as to make 


reater Pipe, anſwerable to a hollow Cane, The Cane, | fay, 
m_y ; and the Straws are as the Fibres whereof it is 


ymphedud 

By which alſo appears, the admirable ſmallnefs of theſe 
Fibres. hr eqns” wen s, which may be reckoned fifty 
times ſmaller than a Horſe-Hair. therefore but Twenty of 


the aforeſaid Fibres to make a Thred fo big as one LyamphedeT ; then 
one of the ſaid Fibres, muſt be a Thouſand times ſmaller than a Horſe- 


Hair. That theſe Fibres, whereof the Lymphedatls are made, arc 
themſelves made u Fenton is not altogether improbable. 


_ 


32. $. Theſe Fibres, although lel; —_ _— 
but onl — _ ina Sw” 
by the Ave; of the Cortical Fibres, © as in Chapter the he Feathaon will 


—_— r{tood. 


of the Ne etedon Locks They feem alſo 
ſometimes diſcernable in ſome other clear Woods, as in very white Fir, 
&c. And formerly demonſtrated, that the Lignonus Part of a 
Plant, is y made or a ted out of the inner part of the 
Barque, wherein the Lonkol#e cunts frad: we may reaſonably 
ſuppoſe the ſame Lynphedes to have the like Conformation in the 
Bargue, as in the W 
34+ s. AndI am the rather induced to believe, that I am not miſ- 
taken in this —_— upon theſe two Confiderations. Firſt, that 
herein the Analogy betwixt the Veſſels of an Animal and a Plant, 1s the 
more clear and proper. For as the Sanguineons Veſſels in an Animal 
are compoſed of a number of Fibres, fet round, in a 7wbulary Figure, 
together : fo are theſe _ s of a Plant. Secondly, in that here- 
In, there is a more genu betwixt theſe, and the other 
Veſſels of a Plant it TE; Ro felr 5 which are made up of a 
certain number of Fibres, hands collaterally, or fide to (ide 
as I have already obſerved in the Anatomy of Reots. So that it is the 
les ſtrange, that the LywpheduT#s ſhould be made up of Fibres, fince 
the Aer-Veſſels are eviden tly ſo made. Only with this difference, that 
whereas in the Aer-Veſſels, the Fibres are —_— or continued Spr- 
rally : _—_— the Lymphedudts, they ſtand and are continued only 
m ſtra mes, 
j S. THE STRUCTURE of the La#iferons and GumTeſſels,which 
have a very ample Bore, is more apparent, And, by the belt Glifes 
I have = uſed, they ſcem to be made, chiefly, by the Conſtipation 


of the ; of the Bargue. Thatis to ſay, That they are fo many 
Chanclr, 
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Chanels, not made or bounded by any walls or ſides to them- 
ſelves, to Hulchend im0.0 Cob, cad co che Ln AD ann in the 
LENO ITED tm ar, Yor yt 
up together, as to leave certain Cilyndrich 
ces, which are continued , whe h of the F489 
6. $5. One difference betwixt the Viſth or C now deſcrib'd, 
the Tubulary Hollow: and other 4 in the Pith, is this 3 
That theſe never exiſt originally with the P+th4 but arc o 


tures ſapervening to it in its Growth. Cauſed, partly, by the Stretch or 
Tenter it ſuffers from the Dilatation of the Wood: (4) and partly, the 
Bladder:, and of the 


drying, and ſo the Shrinki of its tbres 
anion cnads Tims 


are many of them originally formed 
= xApt », = br 
the Parenchymons F ibres, and 


w_— he Bargue of a Branch of Pine, Sumach, 

37. $s. In parngt a of Pine, &e. t 
appear, neither parallel, nor any where Iroſculated : —_— 
ſome little obliquities, diſtin one from another, through the 
_ +——— ww. through the length of the 
ree. 


GHAP UL 


Of te W 0 © D. 


Þ HE next Part of a Branch, is the Wood ; 
F which lyeth berwixt the Zarque and the Pith, 
And this likewiſe evermore confiſteth of Two 


General Parts, ſc. of a Parenchymone Part, and 
= that more called . The P«- 
x Pot ofite Weed, houh wack di 


; —_— 
twixt ſo many Lignons Portions, from the Bargque to the Pith: as in 
any of the ers here before us may appear. : 

2. $. Burt theſe Infertions are much to the 
ſeveral Sorts of Plants, Som 
are les numerous. In Elm, Wallet, Fig, Sumach, they 
And in Helly, Pear, Plum, Apple, Oak , Hazel, are moſt numerous. 

» & fame Inſertions, in Barberry, Wormwoed, and forme in 
Oak. are very Thick. In Fine, Fig, Aſh, of a middle Size. In Pear, 
Holly, and moſt of them in 


Oh, Ou Small. 
berry, Elm, Afb, Sumach, Fig, they are of an 
Hazel, Pear, Plam, Oak , they are very U 

Holy, being Foxr or Five times thicker than t 


or Seven times 3 and in Oak, Town man - 


Size. In ? 
: (ome of thoſe in 
reſt; in Plem, Six 


4. 4. 


Again, in Bare [j;4: 


ns 


4)B.1.c, 
C $.22, 
23. 


ed, according 
Barberry, Aſh, Pine, Worm-woed, they Tg. 22, 
are more, to 35. 


— 
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4. $. In ſome Plants, they are Equidiſtant 3 in others, not: in 
ſome, the Great ones are Equidiſtantz in others, the Leſſer ; mn others, 
both 3 in ſome, neither. Which Varieties are not accidental 3; but con- 
ſtant to the Species in which they are ſeverally found. 

5. $. They are not always viſibly continued from the Circumfe- 
rence to the Centre of the Wood : but in ſome Branches, as of Sumach ; 
and in moſt Trznks of many years th, — in ſome places, 
Tab. 34 under or over, from a Level, are t , upon a Tranſverſe Seftion, 

in part cut away. ; 
6. $&. They have one more Diverſity, which is, That in di- 
vers of the aforeſaid Branches, they run not only through the Wood ; 
Tb. 28, but alſo ſhoot out beyond it, into ſome Part of the Barque, as in 
3 * Elm, Sumach, Wormwood, &c. Whereas in Pine, and ſome of the 
7 - reſt —_— keep not diſtin& from the other parts of the Parenchy- 
 *"" ma of the Barque; or are ſo ſmall, as not to be diſtinguiſhed there 
form. 
7. $. The Textwre likewiſe of theſe Inſertion: is ſomewhat various. 
Tab. 35. For in Wormwood, and moſt Herbs, they are manifeſtly compoſed of 
ſmall Bladders : differing in m— from thoſe of the Barque or Pith, 
ſaving, in their being much leſs. Yet in Herbs, they are much larger 
Tab. 36 than they are in Trees. in many Trees, as Apple, Pear, Plum, Pine, 
37. | Kee. they are eitherquite loſt, or ſo ſqueezed and prefſed together 
. by the hard Wood ſtanding on both fides, as to be almoſt undiſcernable. 
8. $. $0 that alt the Parenchyma of the Barque or Pith, and 
the Inſertions in the Wood,arc of the ſame Specifick Nature or Subſtance : 
yet there is this difference betwixt them 3 That the &rbres of the for- 
mer, are ſo Netted rogether, as to leave ſeveral round Vacuiries ; or 
to make a many little Bladders, whereas, in the latter, they are 
uſually ſo far crowded up, as to run (as when a Net is ſtretched out ) 
like a Skein of Parallel Threds, 
9. $. Oftheſec I»ſertions in the Wood, it is futher obſervable, That 
they do not only run betwixt the Lignow Portions ;, but that many of 
Tab. 40. their Fibres are likewiſe all along diſtributed to the ſeveral Fibres, of 
which wu —_ Portions - nd _—_—_— with them ; both 
t r thus making a piece of Linſy-Woolſ Work, or like other 
= aGures in whe the wn ; oo War are of difGerers Sorts 
of Stuff : as in the end of the Fourth Chapter is further explained. 
10, $. THE WOOD is likewiſe compounded of Two Sorts of 
Bodies ; That which is (triftly Woody ; and the Aer-Veſſels mixed here- 
with. The true Wood is nothing elſc but a maſs of antiquated Lymw- 
pheduds, viz. thoſe which were originally placed on the inner Mar- 
in of the Barque. For in that place, there grows, every year, a new 
ing of Lymphedufs. Which its original ſoftneſs by degrees, 
at the latter end of the year, is turned into a dry and hard Ring of 
perfet Wood. 
II. $. So thatevery year, the Barque of a Tree is divided into 
Two Parts, and diſtributed two contrary ways. The outer Part falleth 
off rowards the Skin ; and at length becomes the Skin it ſelf. In like 
manner, as hath been obſerved of the Skin cf the Root. Or asthe Cu- 
ticula in Animals, is but the effloreſcence of the Cutie, I ay, that the 
elder Skin of a Tree, is not originally made a $4jn ; but was once, 
ſome of the idle part of the Bargue it ſelf, which is annually caſt off, 
and 
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and dey into a Skin: even as the very Skin of an Adder, upon the 
| ago generation of a new one underneath, in time, becomes a Slough. 
znmolt portion of the Bargue, is annually diſtributed and added to 
the Wood : the ga, 1 a new addition to 
the poten within the Wood; and the L 1 a new addition 
to the Lignous pieces betwixt which the ions ſtand. So that a 
Ret Lena GRE will be a Ring of Wood 
the next ; pomp" of Lymphedud:, defied Dont 
ly, from year to year. Table, for an — es | Tab. 25, 
of a AQ - pps canſverſh, : 24.34, 28. 
t of Barbery, of Two That of Samech, gf One only 3 of 
Elm, of Five. 
12. $. pad maybe the better noted. Firſt, the dif- 
ery CNEEIOS hs of ſeveral Trees: three 
ig @ dbbebrine Elz. Secondly, 74+ 33, 
the d 'betwixe the Annual growths of the ſame Tree 4 being * 29. 
not of a conſtant varying in thickneſs, as it ſhould ſeem, 
to the ſeaſon of the year: whereby it may appear, what 
ſeaſon, or kind of year, doth moſt of all favour, the latitudinal growth, 
or the thickening of any Tree. 
13. s. The L dad; thus antiquated or turned into Wood, do 
m_ at ever, Bleed : PP 7 a; py Ba. 19,» x 
of them, as oo neoeFns He Dog Tos 
FEESIS Sap, cither in the form of a Liquor I. 
t 


ny Ars greed their Watery ———— 
in the Wood ; 


wakes, Fig and Oak, ge Heng He parcels hereof, cn meg Ae 
ſeveral ſmall and white Rings, as in Oaks or elſe divers white and crook- 
ed Parcels, tranſverſe to the Inſertions, as in Wallmt and Fig. For it T6 30; 
ſcemeth, that,at leaſt,in many Trees ſome portion of all the Kinds of Fx 31, 33 
felr in the Bargue, are not oaly annually Fiſtribured to the Wood, bur * * *” 
do likewiſe therein retain the or ſomewhat like Poſition, which 


he Bargue. $0 that all thofe - 
they echyactly re Re, —_ _—_ ( 


\ the Radiated : of 
oo Rog cho lake whiteC > Ia bn ol Berne 
ood, were originally anot Sap-Vefſele in t X 
thoſe which have a circular Pofition therein. # 
15. $. Inthe Srexches of Fir, Pine, and others of the ſame Kindred, 
there are ſome few Turpentime-Feſſels ſcattered up and down the Wood Tab. 34. 
and repreſented by the larger Black Sports. Which Yeſſels are cadem 
mers, the (elf fame, which did once appertain to the Bargue 3 and do 
even here alſo in the Wood, contain and yield a liquid Tarpentine. 


| —- odedtc the Wood, they "on brevis ai ſmaller 


"P- © THE Amfils, whtithe Infriions, and tree Fred, aho- 
JA p That, which is common y called, The ood of a Tree. 

derPifel fo call, not in that hs never contain any Liquor z 
Il the principal time of the growth of a Plant, when the 


ZF + "——_— — with Liquor, theſe arc filled only with a 


17. wo "Ia almoſt all Plants, not one in ſome hundreds excepted, 


this is proper tothe Aer-Veſſel; ; To have - I —— Bore or Ca- 
vity, 


15 


- ——— ——_ = = S— C————  - __ 
— __ — - 
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vity, than any other in the Wood, In the Woed, I fay 5 for in the Bargue, 
there are many Sap-Yeſſels bigger than the biggeſt Aer-Veſſels that be. 
18. $. The Varines are very many ; in both of cheir 
Number, Size, and Poſition; being, as to theſe, the ſame, in no two 
Sorts of Plants whatſoever. Firſt mn of their Number. $o in 


| Hazel, Apple, Pear, they are very numerous; but in different : 
Tab. = and ns Nev Figeres already referred to, by all the 
_— ſpots in the Wood. In Holly, Plum, ſomewhat numerous, In 
20.30, 33 ak, Aſo, Walnut fewer. In Pine, and of that Kindred, very 
' * few; /c. fewerthan in any other kind of Plant. 
_ 19. s$. —_— any wn ES noon the firſt or 
reateſt, to the may compa y to tTwenty Degrees. 
hes, any of hos in Elm, Aſb, RY EY are very large. In 
Tab. 28 Barberry, Plum, not fo large. In Hazel, ſmaller, In Holy, 
33. Pear, of a till ſmaller Size. Sothat many of thoſe in Elm, or Oak, 
22. 26, are Twenty times bigger, than thoſe in Holy or Pear. 
; 20. Ss. In an ordinary joynted Cane, they are fo wide, that if you 
take one a yard, or a yard and ; long, and putting one end into a Ba- 
fin of Water, you blow y at the otherz your Breath will im- 
mediately paſs, through the Aer-Veſſels, the length of the Cane, fo as to 
raiſe up the Water into a great many #bblez. 

21. $. And as they have a different Size in divers Kinds of Plants ; 

ſo likewiſe, according to the place where they ſtand, in the ſelf ſame. 
Tab. 22 So in Holly, Hazel, Apple, their Size is more equal throughout the 
23 25. bredth of the Tree. But in Barberry, Elm, Oak , AG, very different : 
24. 28, 29. Not fortuitouſly, but always much after the ſame manner. For in all 
33, >= thelaſt named Branches, the Aer-Peſſels that ſtand in the inner avergin 
of each annual Ring, are all vaſtly bigger, than any of thoſe that ſtand 
in the outer part of the King. 
" | 22. $. Thirdly, theſe Aer-Yeſſels are alſo different in their Sitz- 
Tab. 25, tion. So in Apple, Wallet, Fig, they are ſpread all abroad in every 
30, 31, annual Ring; not bei in ne rg Line. In others, 
they keep more within {s of ſome Live or Lines; either Di- 
Tab. 22, ametral, or Peripherial. So in Holly they are Radiated, or run in even 
23, 22. Diametral Lines betwixt the Pith and the Barque. So alſo are ſome of 
* of them in Hazel; and ſome few in Waller. 

23. $s. Whether they ſtand , Or are Radiated, it is tobe 
noted, That Nature, for the moſt part, ſo diſpoſeth of them, that 
many ofthem may till ſtand very near the Inſertions. $o in Apple, 
ſhe will rather decline making an even Line; or in Holly, will 
break that Line into Parcels, than that the Aer-Yeſſel; (hall ſtand re- 
mote from the I»ſertions. To what end this is done, ſhall be faid 
hereafter. 

24- $. Again, in Aſp, the Aer-Yeſſels are none of them Radiated, 
but moſt of them ſtand in Circles on the inner Margin of every annu- 

Tab. 24. al Ring. Which Circle is ſometimes very whick, as in Af and Barberry. 
29. In others but thin, the Yeſels ſtanding, for the moſt part, 
28, th t the Circles z, as in Elw. Sometimes again, they both 
26, 27- adCircle, and are alſo fi abroad ; as in Pear and Plum. 

25. $. Thoſe likewiſe which are { abroad, are ſometimes Re- 
Tab. 24, g#larly poſited. So in Barberry thoſe larger, that make the 


Circle, there are other ſmaller ones, that ſtand, in oblique Liner, 


athwart 
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athwart one another 5 almoſt like a Ferd, or ſometimes, an entire 
or broken Saeltyr in an Eſcrtchbeon, In Oh, my Top rather certain Tab. 22. 
Columns, in the of the Pale. And in El, they rhake, as it 28, 
were, many croſ7 Parcels, inthe poſture of the Feſs. 

26. 5. This great difference in the 8ize and Potion of the Arr- 
Veſſels, in the ſame individual Plant, is one ground 
it probable, That there are divers Kinds of Arr-Veſfelr, 
Sap-Veſſelr, Even as in Animals, there are divers Kinds of Organs for 

«tion, and the wn of Arr: Fiſher having their Branchie ; 

Animal: their 13 and thoſe in Frogs, Ge. being of a ſome- 

what peculiar Kind. 
. $. THE Form and Textwre of theſe Feſſelr, and the various 
beſt obſerved, 1 have already deſcribed 
Anatomy of Root. As to their Form, one thing P. 1. c. 4. 
is; That they arc Ramiffed, but diſtinQly 
or , to the other: 
proot whereof, 


ordinary Cane, 

-pinſt a full 

wixt the 
ſtra 


in the Trank, many times, the faid Veſſels a 
not in the form of a Plate, but of a 
which Di odf ao Three 

Fibres of which the Aer-Veſſelr confiſt deference 
faid Fibres, or betwixt the Warp and the Woof; And the different 
Kind: of Woof. 

29. $. By the Weſtage of the Fibres, it is, That the Veſſels, of- 
Niece offine narrow Rilend, to be wour'd fray, and Edg to Ely 
iece of fine natrow K; to be woun' G to 
Fond about a Siicks and @, the fiick drawn out, the Ri 
band to be left in the Figwe of a Tie, anſwerable ro an Aer-Ve 
For that which, upon the wwroeving of the Veſſel, ſeems to be a Plate, Tab. 39: 
ot one fingle Piece, is, as it wete, a Natural Ribbend ing of 
ſeveral Pieces, that is, a certain number of Thred: or Rounds Fib ,, 


5 - gy as the Threds do in an Artificial Ribbernd. And as 
in a Ri ſo here, the Fibres which make the Warp, and which are 
Spirally continu'd 3 although they run parallel, yet are not coalleſcent; 
but conteined together, by other Tranſverſe Fibres in the place of 


a Woof. 

_ And as the faid Fibres are tranſverily continued, thereby 
making a Warp and Woof: So are they ( as in divers: woven Manu- 
fatures ) of very different Bulk ; thoſe of the Former, being much 

igger, and therefore much ſtronger, than thoſe of the Latter. By 
which means, as Cloth or Silk will often Tear one way, and not ano- 
ther z (© here, while the Warp or thofe Fibres which are Nagy 
emucd; 


B. 1.c. 7. 
$. 13, 14. 
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tinued, are uſually arroaved without breaking 5 thoſe ſmaller ones, 


which they are ſtitched or woven together, calily tear in ſander 
all the way. | 

1. And becauſe the Fibres of the Woof, are themſclves alſo of 
dfferere pul therefor > That where they are more Runy, 
as uſually in t i uire a ity of t 
that 1s, Fade Plate, -— bag —__ 
are more extream ſmall, as in the Trank and Leeves, one Thred of the 


they are very rarely ty. 
As alſo, from their great Tenderneſs 5 whereby not enduring to be 
9 9 27h; > 0” vg iral ones. In the 
Pith, the like Tranſverſe Fibres are a little more vifible : which firſt 
condutted Me to the notice of them here alſo. 

+ $. All the Fibres of the Aer-Veſſels, both the Warp and the 
Woof, are of the ſame Subſtantial Nature with the Pith and the other 
Parenc Parts of a Plant. From whence it is, That whereas the 
Towy Parts of a Plant, whereof all Linen Manufa@ures are made, 
are very $ and Towgh; theſe, as is aboveſaid, are extream Tender 
and Brittle, like thoſe of the Pith and all the Pithy Parts, To which 
therefore. the Aer-Veſſels are tobe referr'd. And the Content of both, 
is oftentimes the ſame. 

34. $. From whence, we have a further proof of what I have 
formerly aſſerted , which is, That in all plants, there are Two Sub- 
ſtantially different Parts, and no more than Two, viz. the Pithy, and 
the Towy or Lignons Parts. | 

35. $. From hence alſo we have ſome ground to conjefture, That 
ſo many of the Aer-Veſſels, at leaſt, which are not formed with the 
ſeed, but poſt-nate, are originated from the Parenchymows Parts 3 which 
ſeem by ſome alteration in the Swality, Poſition and Texture of the 
Fibres, to be Transformed into Aer-Veſſelr,as Caterpillar are into Flies. 
And as the Pith it felf, by the Rupture and Shrinking up of ſeveral 
Rows of Bladders, doth oftentimes become Tubulary : $o is it alſo 
— 07 by” _— — Parts, one fingle Row or File 
of s y piled ; may ſometimes, by the 
ſhrinking u of their Horizontal roger ——_ = 
another and ſo make one continnedCavity ; or a Tube,whoſe Diametre is 
the ſame with that of the Bladders, wherof it is compoſed. All which, 


will a more probable, and what hath been aid, be better 
under od, , when we come, in the next Chapter, to the Deſeripe 100 
of the Fith. 


of T ranks. 


CHAP. IV; 


Of the PIT H. 


HE Third General Part of a Branch is the Pith. 
Which though it have a different name from the Pa- 
renchyma in the Barque, and the Inſertions in the 
Wood ;, yet, as to its Subſtance, it is the very ſame 
with them both. Whereof there is a double evi- 
> dence, ſc. their Continuity, and the ſameneſs of their 
Texture. Their Texture (hall be ſhewed preſently. 
As to their Continuity, it is tobe noted, That as the 8hin is continu- 
ous with the Parenchyma of the Barque ; and this Parenchyms likewiſe, 
with the Inſertions in the Wood 3 fo theſe Inſertion: again, running 
through the Wood, are alſo continuous with the Pith. So that the Skin, 
Parenchyma, Inſertions, and Pith, are all One entire piece of Work ; 
being only filled up, in divers manners, with the Veſſels. 
2. $. The 8ize of the Pith is various, being not the ſame in any 
two Branches here ed. In Wormwood, Sumach, Fig, Barbery, 1b. 24, 
'ris very large 3 ſe. betwixt 5, and 7 Inches Diametre, as it 31,34, 35+ 
through the Microſcope, In Pine, Afb, Holly, Walmt, not (o large; 22, 29, 
from 3 Inches Diameter to 4. In Oh, Apple, Pear, Hazel, leſſer, ſcarce 30, 32- 
from 2,to 3 In Dameſcene, not above an ach and half, And in Elm, 23, 25, 
ſcarce an Inch Diameter. | Note alſo, _ - all Plants, both Herbs, 26, 35+ 
and Shrubs, have generally the la hs, 1n proportion with the 27- 
other Parts of the fame w—_— Sumach, Fig, Barbery, is ma» 28. 
nifeſt. 
3. $. It isalſo worth the noting, That wheras, in molt Plants, 
the Barque and Wood do both grow thicker every year : the Pith, on 
the contrary, groweth more ſlender z So that in a Brerch of one years 
wth, it 1s apparently more ample, than in one of twoz and in a 
| wr +7 ln than in one of three 5 and fo on. 
4. $. The Pith, for the moſt part, if not always, in the Branch, 
as well as the Root, is furniſhed with a certain number of S«p-Veſſalr. 
They are here uſually fo poſtur'd, as to make a Ring on the Margin 
of the Pith. Where they are more numerous, or large, they are more 
evident 3 as in Walnut, Fig, Pine, and others. They arc alſo of di- 7,; 
vers Kinds, anſwerable to thoſe in the Barquez ws in Walnut, Lyn. = 
phedults; m Fig, Ladteals; in Pine, Reſtniferons. ab 
5. $. The Parenchyma of the Pith is compoſed of Bladders. Which 
are the very ſame with thoſe in the Barque, and oftentimes in the [»- 
fſertions within the Wood, Only theſe in the Pith, are of the largeſt 
Size 3 thoſe in the Burque, of a leſſer 5 and thoſe of the Inſertrons 
leaſt of all : for which rcaſon they are leſs obvious than in the Pith. 
6. $. The Bladders of the Pith, though always comparatively 
Great; yet are of very different Sizes. Being eafily diſtingui even Th, 24, 
as to their Horizontal Ares, to Twenty Degrees. Thoſe of Fig, Bar- 31 
berry, and ſome others, are ſomewhat large. And of many Herbs, a : 
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of Thiſtle, Borage, and others, three times as big again 3 appearing in 
the Microſcope, like to the largeſt Cells of an Hony-comb. Thoſe of 
Plume, Worm-wood, Sumach, lels. Of Elm, Apple, Pear, leſſer. Of 
Holly and Oak , ſtill leſs. So that the Bladders of the Pith in Borage 
or Common Thiſtle, are of that Size, as to contain, within the com- 
paſs only of their Horizontal Area, about twenty Bladders of the Pith 
of 04k Wherefore one whole Bladder in Thiſtle, is, at leaſt an hun- 
dred times bigger, than another in Oak, 

7. $. Of the Size of theſe Bladders of the Pith, 'tis alſo to be no- 
ted, That it doth not at all follow the $7ze of the Pith it felt 5 bur is 
ſtill varied, according as Nature defigneth the Pith for various uſe. 
Thus, whereas the Pith of Swaach, 15 Larger than that of ; 
it might be thought, that the Bladders, whereof it is compoſed, 
ſhould be likewiſe Larger : Yet are they Three times as Small again in 
Sumach, as they are in Barberry. So the Pith of Plum, is far Lefs,than 
that of Pear; yet the Bladders of the former are Four or Five times 
as big, as thoſe of the latter. Sothe Pith of Hazel is almoſt Three 
times as Little again, as that of Holy; yer the Bladders in Hazel, are 
Ten times bigger, than in Hol. 

8. $. The Shape of the Bladders hath alſo ſome Variety. For al- 
though, for the moſt part, they are more round ; yet oftentimes the 
are : asin Reed-graſs, a Water-plant 5 where they are Cubical; 
and in Borage, Thiitle, ay many others, where they are pertanexlar, 
exangular and ſeptangnular. 

j 9. s. Oft af the Bladders, 'tis alſo to be noted, that 
many times, the Sides of the greater Bladder; are compoſed of lefler ; 
as is often ſeen in thoſe of Borage, Bulruſh, and ſome other Plamts, In 
the ſame manner, as the Sap-Feſſels, are but greater Fibres made up of 
leſſer. 

10. 9. The Pith, though always originally compoſed of Bladder, 
and ſo One Entire Piece ; yet in proceſs, as the Plant grows up, it hath 
divers openings or Ruptures made in it : oftentimes very regularly, and 
always eg good uſe,and with obſerved in the ſame Species of 
Plants. In Sharp-poynted Dock , many of the Porecare conſiderably pro- 
longed by the length, like ſmall Pipes. In Walnut it ſhrinketh up into 
tranſverſe Filmes or Membranes ; as likewſe ſometimes in Spaniſh- groom. 
Sometimes the Pith is hollow or Tubulary : either throughot the Trunk , 
as in Thiſtle, Endive, Scorzonera, Marſb-Mallow : or bo, as tO remain 
entire at every joynt 4 as in Sonchns, Nettle, Teaſle 5 in which it is di- 
vided as it were into ſeveral Stories : and divers other ways. 

It. $. I SHALL conclude this diſcourſe with a further illuſtrati- 
on of the Texture of the Pith, and of the whole Plant, as conſequent 
thereupon. I ſay therefore, (and have given ſome account hereof in 
the Anatomy of Roots) That as the Veſſels of a Plant, ſe. the Aer-Veſſels 
and the LymphbeduFs are made up of Fibres; according to what I 
have in this Diſcourſe above ſaid 3 fo the Pith of a Plant, or the Blad- 
ders whereof the Pith conliſts are likewiſe made up of Fibres. Which 
is true alſo of the Parenchyma of the Barque, And alſo of the In- 

ſertions in the Wood. Yea, and of the Fruit, and all other Paren- 
chymous Parts of a Plant. I fay, that the very Pulp of an Apple, 
Pear, Cucumber, Plum, or any other $rvit, is nothing elſe but « Bal 
of moſt extream ſmall tranſparent Threds or Fibres, all wrapped and 


ftick'd 
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flitch'd up ( though in divers manners ) together. And even all thoſe 
Part: of a Plant, which are neither formed into viſible Tubes, nor in- 
to Bladder, are yet made up of Fibers. Which, though it be difficul 
to obſerve, in any of thoſe Parts which are cloſer wrought and prin- 
cipally in the Jnſertions of ſome Trees : —_— Pith,efpecially of ſome 
, Plants, which conſiſterh of more open work, they are more vilible. 
Which introduceth the obſervation of them in all other _— 
Parts. Soin the Pith of a Bulruſb of the Common Thiſtle ſome T,. 28. 
other Plants;, not only the Threds of which the Bladders; but alſothe 
Fibres, of which the Threds are compoſed ; may ſometimes with 
the help of a good Glaſs, be diſtinftly ſeen. Yer _ of theſe Fibres, 
yy be computed to be a Thouſand times ſmaller than an 
F 
4 s. The Fibroſity of the Parenchyme is allo viſible in ſome Woods, 
in which, it is apparently mixed with the Rh s Parts, not only by 
Inſertions, but per minimas Parties organicas, That is to fay, The Paren- 
chymons Fibres, like ſmaller Threds, are cither nw ex. both 
the Lignexs and the Aer-Veſſels, or at leaſt interwoven with t and 
Ho Fiber of every _ as in very white A or Fir-Wood, Ta. 29. 
= = and light, may be obſerved, 
EN E it follows, that the whole . or all 
F. Lo $ a = ſo far as Orgenical, they alſo of Fibres, 
OF all which Fibres thoſe of the [pbeded, ran only by the 
Length of the Plant : thoſe of the Pith, Inſertions, and P 
of the Barque, run by the breadth or horizontally : thoſe of the Aer- 
Veſſels, fetch their it by the Breadth, and continue it by the 
Length. 
14. $. By which means, the faid Parenchymonr Fibres, in fetch- 
ing their horizontal Circles, do thus weave, and make up the Bladder: 
of the Pith, in Open- Work, And the ſame Fibres Chance contt- 
nued $ they tio wcccr endmcke apts Hſe ons, but in Cloſe-Work 
Betwixt which Inſertions, the Ye likewiſe t inter- 
jected, ſome of the ſame ay = cemiene all about theſe; thus 
13ing many of them together, thoſe ſeveral Conjugati- 
ons and Braces of the Veſſels, wich | = deſcribed. And 
as ſome of theſe Horizontal Fibres are wraped about the Veſſels ;, fo alſo 
about the Fibres, whereof the Veſſels are —_— By which 
means it is, that all the Fibres of Ka Veſſels are Tacked or Stitched Tab. 4614 
up cloſe together into One Coherent Piece. Much after the fame 
manner, as the Perpendicular wy or Twigs of a Racket, are, by 
thoſe that run —x = nut — _ the — Fi- 
bres, rther p into the Barque 3 they t COm- 
NE —_ again (only not ſo ) as inthe Pith, 
_ $. SO THAT themoſt un and reſemblance 
we can at preſent, make of the whole Body of a Plant, is, Toa piece 
of fine Bone-Lace, when the Women are working it upon the Caſtion, 
For the Pith, Inſertions, and Parenchyme of the , are all extream 
Fine and Perfe& Lace-Work : the Fibres of the Pith running Hori- 
zontally, as do the Threds in a Piece of Lace 4 and bounding the ſe- 
veral s of the Pith and Barque, as the Threds do the ſeveral 
Holes of the Lace; and making up the Is ons without Bladders, or 
with very {mall ones, as the ſame Threds likewiſe do the cloſe Parts of 
Y the 


w—_—___—__ 
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the Lece, which they call the Cloth-Werk, And laſtly, both the Lig- 
nous and Aer-Veſſels, ftand all Perpendicular, and fo croſs to the Hori- 
zontal Fibres of all the faid Parenchymowes Parts ; even as in a Piece of 
Lace upon the Cuſhion, the Pins do to the Threds. The Pins being 
alſo conceived to be Txbaler, and prolonged to any length; and the 
fame Lace-Work to be wrought many Thouſands of times over and 
over again, to any thickneſs or hight, according to the hight of any 
Plast. And this is the true Textare of a Plant : and the general com- 
poſure, wh only of a Branch, but of all other Parts from the Seed 
to the | 


An Account of the 


VEGETATION 


TRUNKS 


Grounded upon the foregoing 


ANATOMY. 


PART IL 
' 


——— 


AVING before given the Andtomy of Trunks $ 
I ſhall next proceed to ſee, what U/e may be made 
thereof ; and principally, to explicate the manner 
of their Yegetation. In doing which, that former 
Method, which I uſed in ſhewing the manner of the 
Growth of Roots, 1 ſhall not exattly follow. For 
OE ne ons of the Root and 
Trunk are the ſame, conſequently their Natrition and Confornma- 
— — —————_©@_. obliged to a nau« 


ſcous and able repetition of many things already ſaid. The 
Explication t of all thoſe Particulars, which more eſpecial] 
belong to the Trank , or are more Apparent therein, and not ſpoken of 


or not ſo fully, in the former Books, will be my preſent Task. The 
chief Heads whereof, ſhall be theſe Seven following, vis. 

FIRST, the Motion and Courſe of the Sap. 

SECONDLY, The Motion and Courſe of the Aer. 

THIRDLY, The StruZ#ure of the Parts. 

FOURTHLY, The Generation of Liquors. 

FIFTHLY, The Figuration of Trunks. 
 SIXTHLY, The Motion of Trunks. 

SEVENTHLY, And laſtly the Natzre of Trunks as variouſly fitted 
for Mechanical Uſe. 


Second year, the ſame individual Fi 
continues ever after. 


fuſe part of their Sp into it, and fo keep it 
fame L | 


them, in the Barqgue, So «p being 
the Pith, ——— ————— Wood, it cannot be transfuſed, 
i as before, into the Piths which 
therefore, from the firſt year, always continues dry. 

3. $- 'THE SECOND Part in which the Sp ny Lon a 
me liquoris, is the Wood. Which yet, it doth not un all Plants 
only in ſomes; and viſlibly, m very few ; as inthe Yize: In a Fiee, [ 


being the firſt year adjacent 
s, the 


grow. But alchough this , in or through the Wood, be 
year; yet it only 1n the pring, for about the ſpace of a Month; 

in Merch and 

> of the op afendeth, S—_ coponly, 
t time of t , the not L 
yet chiefly, in the ved. For i we take a Ine 

years growth, ſuppoſe of 8allow, and 
a > if the Barque be then alſo tranſ 
preſſed with the back of the knife, near the y 
will very plainly riſe up out of the utmoſt of W 
be preſled in the ſame manner, or a little more 
lower, the 8p will aſcend out of every Ring of Weed to the Center. 
Yer at the ſame time, which is to be noted, there ariſerh no Sap at all 
out of the Bargue. 

5. $. Whence appears the Error of that fo 7 —_ Opinion, 
That the Sap always riſeth betwixt the Wood and the Bar The con- 
trary whereunto 1s moſt true, That it never doth. For ef greater 
part of the year, it riſeth in the Barque, ſc, in the inner Margin adja- 
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cem a2 whe Bed, and in Spring, in or through the Wood it fell, and 


there 


Rargue, as wis above hinted, and may be obzerv'd in almoſt any 

Branch, if cur crok, in the late Spring and Gays cited 
Mucth fpontaneoufly, or upon prefling, as aforcfaid. So that 
the Sp ceaſerh to afbend, &b firms Dqvord, by the Wood, then 


i to #ftend by the 
I Bethe hretor of Time; the Orgorical Parts likewiſe, 
or in the Barque, it 


; whereas in the Wood, it 
y by the A els. 


8. C FROM what been faid, we may underſtand, what is 

of Plants, If we take it , it properly 
eruption of the Sap ont ,of any Veſſels. And ©, 
, ay > Hog 4 _ 
either in the Barge, or in the 
Bleed, having either a Sower, Sweet, 


in which theſe two Sp are divers. 
aſcenderh 


, only in the 


of the in the Le s Pefſels, 
TI hn 


bay. gy the 
Fo ewiy antemprd. So tho 
$o tht the Sp havin 


the Wed ie therefore (br 
ſiderably_ encreaſed, the 
Theſe, as its moſt 

11. s. THE CAUS 


SS 7, berakes it ſelf to 


= why the Yeſſels of almoſt all 
Plants, upon cutting, —_ — , or Bleed x the which the 
Parenchyma makes upon or the Pith and other Parenchymons 
Parts of a Plant, ru of Liquor, have always a Conatus 
to dilate themſelves. ne ;, which are a Sub- 
ſtance of the ame Nature, and have a fomew — As 
alſo from Cork , res kn of a Tree. 1 
therefore, that the Farenchyina and y- 7 with Sp, hat 
derby x como Conte Ss RA, end in the ns 
to her or contradt the Yeſſels which it ſurroundeth. And 
the Gaid Y' being cut, wdþ nk Comtraltion and the Eruption of 
the Sap, do both immediately follow 

12. 4. IT may be alſo noted, That the Trweh or Branch of any Plant 
being cur, it always bleeds at both ends, dy EG 


only, 
6. s. THE THIRD Port in which the £p aſcends, is the 
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alike freely. Which, as well as divers other Experiments plainly 
ſhewvs, That in the Sap-Veſſels of a Plant, there are no Yalves. 

13. s, FROM what we have now above,and elſewhere formerly 
aid, we may alſo underſtand the warner of the Aſcent of the Sap. 
As to which, I fay, Firſt, That conſidering to what heigth and plen- 
ty, the Sap ſometimes aſcends; it is not intelligible, how it ſhould 
thus aſcend, by virtue of any one Part of a Plant, alones that is 
neither by virtue of the _— nor by virtue of the Yeſſel:, 
alone. Not by the Parenchyme alone, For this, as it hath the Na- 
ture of a Sponge or Filtre, to ſuck up the Sap; fo likewiſe, to ſuck 
it up but to a certain heigth, as perhaps, about an Inch, or two, and 
no' more. 

14. $5. Nor by the Feſſels alone, for the ſame reaſon. For all- 
though we ſee, that ſmall Glaſ;-Pipes immerſed in Water, will gi 
it an aſcent for ſome Inches z yet there is a certain period, i 
to the bore of the _ beyond which it will not riſe. We 
therefore joyn the Peſſels and the Parenchyma both together in this 
Service ; which we may conceive performed by them in the manner 


I5. $. Let A B be the Veſſel of a Plot. Let CED F be the 
Bladders of the Parenchyma, wherewith, as with ſo many little Cifterns, 
it is ſurrounded. I ſay then, that the 8p, in the Pipe B A, would, of 
jt (elf, riſe but a few Inches 3 as ſuppoſe, D to L. But the Blad- 
ders D P, which ſurround it, being ſwelled up and turgid with Sep, 
do hereby preſs upon itz and ſo not only a little contratt its bore, 
but alſo transfuſc or ſtrain ſome Portion of their Sap thereinto : by 
both which means, the Sap will be forced to riſe hi therein. And 
the ſaid Pipe or Yeſſe! being all along by the like Blad- 
ders ; the Sap therein, is (till forced higher and higher: the pladder: 
tine ur. as is ſaid, ſo many Cifterns of Li 
t 


Liquor, which 
transfuſe their repeated Supplies throughout the h of the Pipe. 
So that by the ſupply and preſlure of the Ciſterns or ; F D, the 
the Sap riſeth to Lz by the Bladder: Q L, it riſes to M; by the 
Bladders N M, it riſes to I; by the Bladder: O I, it riſes toK ; by the 
Bladder; PK, it riſes toE; and foto the top of the Tree. And thus 
far of the Motion of the Sap. 
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CHAP. IL 


Of the Motion and Courſe of the Acr. 


HE NEXT enquiry to be made, is, into the 
DJ Motion and Courſe of the Aer. Where this 

my will firſt of all be asked 5 ſe. Which way 
Po the Aer firlt enters the Plant ; whether at the 
+ Trank, Leaves, ard other Parts above ground ; 
9 or at the Root ? Tanſwer, Thet it enters in part, 
4 theme all. Forthe Reception, as well as Extre- 
ariſſion whereof, the Pores are ſo very large, in 
the Tranks of ſome Plants, as in the better fort 
, that they are vilible, to a Eye, with- 


of thick walking Canes 


full of holes with t Pins : being (o as very well to reſem- 
ble the Pores of the Shis in the end of the Fingers and B#/ of the 


2. $. Inthe Leaves of Pine, they are likewiſe through a Glaſs, a 
very Elegant Show 3 ſtanding all moſt exattly, in reavk and file, 
—_— the length of the Leaves, The Figare whereof ſhall be 
given fter, when we come to the Anatomy of the Leaf. 

3. $. Butalt the Aer enters, in part, at the Trak and other 
Parts, eſpecially in Plants , yet its chief entrance, is at the 
Root. Evenas ſome Parts of Aer, may continually paſs into the Body 
and Blood, by the Habit, or Pores of the Skin; but the chief entrance 
hereof, is at the Mouth. And what the Afonth is, to an Animal ; that 
the Root is to a Plant. 

4. $. Again,if the chief entrance of the Aer,were at the Trunk; then, 
before it could be mixed with the 8p in the Roof, it mult deſcend ; 
and ſo move not only contrary to its own Nature, but likewiſe in a 
contrary Courſe to the Sap, throughout the Plant. Whereas, by its 
Reception at the Root, and fo its Tranſition from thence z it hath a more 
natural and cafie motion of Aſcent. For while the 8p aſcends, that 
the Aer, in the ſame Plant, ſhould continually deſcend, cannot reaſo- 
nably be ſuppoſed. 


WY Ss. The fame is further argued, From the fewneſs and ſmall- 
of the Diametral Portions in the Trank in © iſon with thoſe 
in the Root, In which Natere bath plainly defi the ſame, for the 


Separation of the Arr from the $4p,after they are both together received 
thereinto. So that the Reception and Courſe of the Aer, 1s made on this 
manner following. 

6G & 1 HE Aer being a Springy Body, it infinuates into all the 
Holes and Cranies of the Earth; and (fo is plentifully mixed therewith. 
Whereupon, as the Sap enters the Roct, more or lels Aer (till intrudes 
it ſelf rogether with nt, The Liquid Portion of the $4p, ſwells and 
fills up the Succulent Parts of the Barque, The Part, is, as was 
laid, ſeparated from the Liquid, into the Diametral Portions. Which 
rvnnng 


out a Glaſs 5 but with a Glaſs, the Cane ſeems, EE BEE Tak 19. 
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25. 


Tab. 17. 


running from the towards the Centre of the Root, and fo pal- 
fing along betwixt the Aer-Veſſels 3 do hereby convey the Arry Bare 
of the Sp from the Bargwe, into the ſame. 

7. $. Being'thus received into the Aer-Veſſelr, and the Reception 
thereof, by the ſame means continueds it is by them advanced into 
the Trank, In which advance, it is again, more or leſs, dizburſed in- 
to all the Parts of the Trunk, as it goes. Partly, inwards to the Pith. 
From whence, the Pith is always, at length, filled with Aer. Partly, 
into the Inſertion: 3 by which it is conveyed outward into the Bargue, 
Wherein, it is in ſome part, transfuſed through the Sap : and & the 
reſt, with part of the Sp, remitted, in perſpirations, back again in- 
to the Aer. 

8. $. So that, whereas the Diawetral Portions in the Root, do 
ſerve to convey the Aer from the Sap in the Bargue, into the Aer- 
Veſfels, in the Wood: on the contrary, the Inſertions here in the 
Trunk , ſerve to convey the Aer from the Aer-Fefſels in the Wood, into 
the Sap, in the Bargue. Wherefore, as the Aer-Feſſels advance the Aer, 
or the Aery Part ofthe Sap, and fo convey it —— of the Tranks 
ſo the Inſertions filter it, and convey it by t 


b. 

. $. AND that the Inſertions have this Office or Subſervience 
i both Kinds of Veſſels; doth yet further appear, if we conſider, 
That the Aer-Veſſels are always ſo polſtured, as to touch upon the ſaid 
Inſertions, or at leaſt to very near them, For either they are 
large, and ſo do 7 touch upon them on both fides 3 as in 
Elm, Aſh, Wallet, &c. Or if they are ſmall 4 then they either run 
along in even lines collateral and oftentimes contiguous with the faid 
Inſertions, as in Holly : or at leaſt, are reciprocally, ſome on one fide, 


- and ſome on another, inclined me i a By all which 


y 
means, the Aer is more readily conveyed from the Yeſſels into the In- 


ertions. 

f 10. s. A furtherevidence hereof is this, That ly, the big- 
ger and the more numerous the Aer-Veſſels be ; the bigger, or at lea 
the more numerous alſo are the Inſertion: : Eſpecially, if the compa- 
riſon be made ( as in all other caſes it ought to be, as well as here 
betwixt the ſeveral &pecies of the ſame Kind. So Corin, which hat 
ſmall Aer-Veſſels, hath alſo very ſmall Irſertions., But the Vine, hath 
both very large : and fo for others. 

11. Wherefore, the Inſertions miniſter betwixt the Aer-Veſelr, and 
the Succiferons ;, inthe ſame manner, as the Feficule of the ;, do 
betwixt the Bronchie and the Arteries, That is to fay, as in an Animal, 
the Bronchie depoſite the Aer into the Feſicule of the 1:3 which 
adminiſter it to the Arteries: ſo ina Plant, the Aer-Veſſels the 
Aer into the Inſertions, that is into the Veſicule of the Inſertion: ; by 

cs 


which it is gradually filtred off into the Barque and the Sap-Ve/ 
therein. 


CHAP. 


of Trunks. 


CHAP. II. 


Of the Serufture of the Parts. 


THIR D enquiry, is into the Generation and 
Stru@ure of Parts. The manner whereof I have 
already = _ to explicate (4a) from the 4- 
watomy of the Koot, throughout all particulars. 
Some whereof 1 ſhall yer further clear. , 

1. f. As Firſt, the Union of the Barque to the 


nion, hey are not continuous; but that the Barque only ſurrounds 
the Body, NID or a Glove the Hand. As alfo 
ſeemeth to be proved, by t y Slipping of the Z of Willow, 
and moſt other Trees, when full of Sap, from the Weed, 

2. Ss. Bur, notwithſtanding this, they are as truly continuous, as 
the Shin of the Body is with the Flefb : ſe. by means of the Parenchy- 
ma ; which is one entire Body, running trom the Bargque into the Wood, 
and ſo uniting both together; as in a Branch of Yine or Corin-Tree, 
when the Barque is ſtripped off, _ z the Spaces between the 
ſeveral Parts of the Wood, being up with the Parenchymons, inſcr- 
ted from the Bargue. | 

3. $. Now the reaſon why the Barque nevertheleſs ſlips fo cafily 
from the Wood, is plairi, viz. Becauſe moſt ofthe young Yeſſels and Pe 
renchymons Parts, are there every year ſucceſlively formed z that is, be- 
twixt the Wood _———_ : where the ſaid Parts newly formed, are 
as tender, as the t Veſſels in Animals, And we may imagine, 
how cafe it were at once to rear or break a thouſand Yeſſels or Fibre: 
of an Embris, of a Womb or Egg. 

4. s. THE fame Yeſelr of the Barque being always braced, and 
| falling off, together with the Parenchyaa, into the utmot 


Body of the Tree, Contrary to the common Opis« 


(4) Lib. 2. 


» 2% 


Tab. 19. 


ind : Hence it is, that the Zarques of many Trees, are as it were, lat- 746. 19: 


riced with ſeveral Cracks of divers Sizer,and ſometimes in the Figure of 
Rombs : the ſaid Fiſſures repreſenting the Poſttion and Tra# of the 
Veſſels in their Braces, Hence alſo it is, that the Berque of ſome Trees, 
as of Corin, Cherry, &c. falleth off in Rings, ſe. becauſe the Sap-Peſſels 
are poſited in the ſame manner in the Bargue. 

5. $. The S4p-Feſfels, as they are generated at the inner Verge of 
the Bargue : fo likewiſe, m ov. uantity, at the utmolt Yerge of the 
Pith. being not only fed with a more vigorous Sep, but with 

t caution, ſecured within the Wood, for the propagation of the 
Gcceoding Buds. 
6. &. Hence alſo it is, that is, by the annual accretion of theſe 


*ſſelr,that the Pith is ſometimes leſs in the Trunk , than in the Branches; Tab. 18; 


and lefs in the elder Branches, than in the youuger; and ſometimes 'tis 
a)lmoſt wholly filled up. By which means, as the granches carry every 
year a greater burthen; ſothey become (till more ſturdy the better to 
fa it. 

7. s. SOMETIMES alfothe Pith breaks and ſhrinks up, thus 
making the Trunk a _ The cauſe whereof, is cither the Largeneſ 
of its Porer, or the Thinneſs of the Sides —_ ſaid Pores z upon _ 

whic 


130 The V egetation Book IIL 


which accounts, the Pith doth more eaſilytear, and upon tearing 
ſbrink up, and ſo become hollow : as in Cichory, Lampjane, Sonchav, 
Teaſecl, Brownwort, and others; wherein the Pores of the Pith are 
Large, and the Sides of the Pores, Thin. Whereas, upon contrary ac- 
counts, the Piths of moſt Trees, remain perpetually entire. 

8.4. THE Reaſon why Plants are made thus to become hollow, 
is parth, for the ripening of the Fruit or Seed 5; which is the better ef- 
fetted by a more plentiful ſupply of Aer continually received into their 
hollow Irznks. For by means of that Aer, part of the Sap, isdryed up, 
and the remaining part of it made warmer, and fo ſooner matured. 

9. $. Parth, for the better determining the due Age of the Plant. 
Hence it is, that the greater part of A ranks, are hollow : the 
Aer contained in that hollow, drying up the 8p, and ſhrinking up the 
Sap-Veſſels fo far, as to hinder the free motion of the Sap therein ; from 
wine the Plow nh needs periſh. So that as the Contert of the 
Aer-Veſſels, is a kind of Vegetable Aer, whoſe Office is to Attenuate, and 
Ferment the Juyces of Plants : fo the Content of theſe Cavities, cometh 
nearer to a more common Aer, deſigned chiefly, fo ſoon as it is conve- 
nient, to dry them up. 

10. $. AGAIN, as to the Aer-Vefſels, divers queſtions may be 
asked. As how it comes to paſs, that they are generally leſs in the 
Trunk of the ſame Plant, than in the Root # The Cauſe whereof is, 
that here in the Trawk they are more under the power of the Aer; 
both that which entreth in at the Traxk , and that which of its own 
Nature aſcendeth up into it from the Root. For the Aer, as we have 
elſewhere ſaid,is the Mould of the Aer-Veſſel: 3 to whoſe crooked or at 
leaſt, Acid Parts, the Saline, and other Principle: ing to their ge- 
neration, do conform. To which they Jo beſt, the ſmaller they are : 
the Fibres of the larger — making _ Circles, and ſo coming 
nearer to a right Line, anſwerable to the Figure of the Particles, not of 


the Aerial, but of the Saline Princi 
11. $. Wherefore as the eſſels may be obſerved ſtill to be dila- 
ted or widened towards the lower ofthe Root; the Aerial Princi- 


ple being there leſs predominant, and the Salime more: So towards the 
_ part of the Trank , to be contratted or grow ſmaller; the Aerial 
=ciple being here more predominant, and the Saline lefs. 
. 12. $. FOR the ſame cauſe it may be obſerved, That the Aer-Veſfel 
_ Ys of the Second years Growth, and the ſeveral years ſucceeding, are uſu- 
g=-: ally nearer of one Size, than thoſe of the Second and Firſt; all being 
under a leſs power of the Aer, than the Firſt. For the car the 
Pith being full of Liquor, the Aer-Veſſel: themſelves, are the only 
ſetories of the Aer. Whereasafterithe firſt year, the Pith becoming dry, 
= or another great Repoſitory for the Aer ; &. Aer-Veſſeles are henceforth 
filled with a moiſter or more Vaporows and Saline Aer, and ſo made to 
grow wider. 

13. $. Hence the very Size of the Pith, hath much influence uv 
the Aer-Feſſels, and the manner of Nutrition, and the Generation of Li- 
quors 1n Plants. 

14. $. BUT for the moſt part, the Aer-Veſſels are ſomewhat, 
more or leſs, amplified in every new Ammal Ring ; or at leaſt toa certain 
number of years. Probably, becauſe in the elder Brenches, the Spiral 
Fibres, of which the Felels conſiſt, are more bulky ; and © a 


Veſſel 


Book III, Fa  v- 


Veſſel of a wider, asa more agreeable bore. Nature obtaining here- 

by, that the Quantity of Aer, ſhall always be anſwerable to the 

Growthof the Plant, or at leaſt, be ſufficient to maintain its Vegetable 
Life and Vigour. 

15. $4. And therefore, as is above hinted, it ſeems likely, That after 

a certain number of years, the A4er-Yefſtl: arc —_ fied bur 

ler, ing #5 the Tree is 


ſtand at a ſtay, and may 
lefs or more Longeve; that this period, it is forme way or other 
m its ming State, 


16. $- LASTLY, from the Content and of 
the Aer-Veſſels, the Time, when they beg TICS 
to appear, is always ler ; at leaſt with reſpect ro the ſeaſon of the 
Tree. $0 that whereas the Sap-Veſſels begin to be formed in Spring : 
theſe, not till the latter end of Sawaver, or there about; at leaſt not 
till about that time to appear, That is, when the Soap begins to de- 
creaſe, and to more Aery; and fo more fit matter for the Gene + 
ration of the faid Aer-Veſſels. 


I 


CHAP. IV. 
Of the Generation of Liquors. 


P ON the Straf#ure and Formation of the Parts, de- 
pendeth the Generation of Liquors, as was lately in- 
timated, The aenwer whereof 1 have formerly 
ſhewed, in diſcourſing of the Rods, Yet ſome things 
[ ſhall here further explicate. And Firſt, what we 
have formerly aſſerted, ſc. That the concurrence of 
two ſpecifically diſtint Fluids, is as neceflary to 
Nutrition \n Plants, as in Animals, Which appears, as from divers 
other conſiderations, fo from the very Strudure of a Plant : where in 
all the Organical Parts, or the Parenchyma and the Yeſſels, are every 
where mixed together per minima, that is, per mwinimas peries organi- 
cas, or Fiber with Fiber of ſeveral Kinds. Every ſmall part of a 
Tree, or of the of a Tree, being as | may fay, a fort of Linſ- 
Woolſey. $0 that there is not the leaſt part of the Sep, which is not 
| te with divers al Tindurer, as it s continually filtred 
from the Fibres of one 4, to thoſe of another z ſtanding every 
where wown'd and ftitch'd up ber for the ſame purpoſe. 
2. s, FROM the ſpecial and Strai7zre of the Parts, the 
; of Plants arc likewiſe fſpeciffed. The Veſſels being the chict 
Viſcera of a Plant. For all Liquors in a Plant, are certainly made by 
that Plant. And fince the Plant hath no Viſcers ( fo called) 1 would 
then know, what its ſeveral Liquors are made by? If in the Peren- 


c ſure] that Parexc If in the Yeſels, by the Yeſſels.,, 
A2 + of der? Kinds by divers Kinds of Foals So tha wher the 
Viſcers are in Animals, the Veſſels themſelves are in Plants, That is 
to (ay, as the Yiſcers of an are but Veſſels conglomerated : (0 
the Veſſel: of a Plant, are Viſcers drawn out at length. 


Z 2 3. F 
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. $. AGAIN, asthe ſpecifying of the S«p dependeth chiefly on 
the i ial Nature of the _— bh upon the Stradure of the 
Whole. Whereby _ Part is (till better accomodated with its own 
e. Thus the Aer-Veſſels are neceſſary, not only and bately for a 
ſupply of Aer 5 but alſo by their Number, Size, and Poſition to adjuſt 
the quantity of that Aer, to the government of Natrition, and the Ge- 
neration of the Specifick Liquors of every Plant. Which is evident 
from hence, in that they do not follow the $ize of the Plants but are 
great and many, in ſome ſmall Plants; and ſmall and few, in ſome 
others that arc large. So Vines, and Corn, as we have formerly ob- 
ſerved, have proportionably a great number of Aer-Veſſels, and thoſe 
very large. By which means t as is attenuated leſs 6k and 
more copiouſly im ted with a Subtle, Volatile and Wing Spirit. 

4. s. Forthe reaſon, the Stalk of Maze or of Indian Wheat, 
which when it is Green yieldeth a very ſweet Juyce; and the Canes, 
whereof Sxgar ( which h with a volatile and inflammable $pi- 
rit ) is made ; theſe, I ſay, obtain the like over proportion of Aer- 
Veſſels, to what we ſee in moſt other Plants, Hence alſo it is, that 
none of the ſaid Plants have any conſiderable Bargue z that fo the at- 
tenuating and ſubtilizing Aer, may have a more eafie and plentiful ad- 
miſhon at the Trank al For which reaſon likewiſe the Pores of 
the Skin of ſome Canes are, as hath been ſaid, remarkably wide. 

5. $. Hencealſo it is obſervable, that of the ſame Species or Kin- 
dred, thoſe Plants which have the moſt, and eſpecially the largeſt Aer- 
Veſſels; have alſo the greateſt abundance either of a ſweet, or of a wi- 
ny Liquor. So in Apple; they are larger than in Crab 5 In Warden, 
_ a in cart and rn la o_ - _ So 

in Corin, rt in C90 $ in /7ne, t in 
Corin : ear: MT 

6. s. AND as the Aer-Veſſels, by their Maltitude and Largeneſs, 
are accommodated to the better making of a Winy $ap : ſo by their ſew- 
neſs and ſmallneſ;, of an Oylie. As 1s remarkably ſeen in Fir, and 
other Reſemiferons Trees : theſe having, if not the ſavalleſt, yet the 
feweſt Aer-Veſſels of all other Trees. 

7. S$. IF itbe atked, how a Plant comes to have any Oyl at all in 
any Part ? Since we ſee, that the Sap by which the Root is fed, feem- 
eth to be nothing elſe but Water : and that many Plants which yield a 
great deal of ſtillatitions Oyl, as Mint, Re, and others, will yet grow 
in Water: I fay, if it be enquired how this Water, is made Wine or Oyl ? 
I anſwer, that there is no ſuch matter. But that the Oyl, and all other 
Vegetable Principles are aftually exiſtent in, and mixed minima, 
though in an extraordinary ſmall proportion, with the Water. Even 
as we fee the diſtilled Waters of Amniſe Seeds, P , and the like 
to be im ted with their own Oyls, which give the Taſte and Smel/ 
to ſuch Waters. 

8. $5. Wherefore,as a certain quantity of any Salt may be diſſolved 
in Water ; beyond which, it will not mix therewith, but remains un- 
der its own Form: $0 is there a certain proportion of Oyl, though far 
lels, which may ——— mixed with Water; and is certainly 
ſo, more or leſs, with all the Water in the world. But if that propor- 
tion, or degree of im tion be once exceeded 5 the particles of 
Oyl do then, and not till then, gather into a body, and appear under 
their own Form. 9. $. 
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9. $. I fay therefore, that all kinds of Vegetable Principles, are 
either in or together with the Water, with lebs difference firſt received 
into a Plart. But when they are once therein 3 they are then 
ted, that is to ſay, filtred, ſome from others, in very different 
tions and ConjunGions by the ſeveral Parts 3 the Watery by one Part, the 
Aery by another, the Oyly by another, and fo the reſt: and fo 
Part is the Receptacle of a Liquer, become peculiar, not by any Trans- 
formation, but only the Percolation of Parts out of the common 
or Stock of Sap. And fo all thoſe parts of the Sap, which are faper- 
flows to any kind of Plant, are at the fame time, diſcharged back by 
Perſpirations, \nto the Aer. 

Io. s. AND, that Natzre, inthe various Percolations and Sepa- 
tions of the Sap, may (till the better anſwer her end ; hence, it is, that 
ſhe carefully ſceth, not only to the ſpecial Nature and ion of 
the Organs, by which ſhe doth her work ; but likewiſe to thei 
Poſition. Thus it is obſervable, That whereas the LympheduGr, which 
carry a more Watery Liquor, are (till on the inner Verge of the 
Barque, next to the Aer-Veſſels : the Laftiferons and iferons Veſſels 
of Plants, to whoſe Oylie Liquor a mixture of much ans 4 
ous 3 do uſually , neither on the inner, nor the outer verge of the 
Barque z but in the avidle. By which means, they are at the greateſt 
diſtance, and ſo moſt ſecure, from the Aer cither that which enters 
the Barque at the Circumference, or from the Wood and Pith. 

11.h. AND becauſe the Re Liquors of Plants are more 
Oily, than their Afilky;, their ſecurity t from the approach 
of the Aer, is yet further contrived. In that in Pize, and other Re- 

Trees, the Diametral In ons are never found ; or at leaſt, not 
viſeble : which yet in other Trees, arc conſpicuous ; _—_ thoſe Parts, 
whoſe office it is, to introduce the Aer from the Aer-Feſſels into the 
Barque. 

12. s. AGAIN, the Milky Liquors of Plants being thinner than 
the Refinons, and having a fon”. four oo vantity of Water mixed with 
their Ol; hence it is, that in Milky Plants, as in Rhev, there are a 
_ number of I ywphedn;;, and thoſe ſtanding nearer to the 

lky Veſſels, than they do in Pine and the like, to the Refpmrons, By 
which means they are better fitted to affuſe their Aqueous Parts more 
plentifully ro the ſaid _— Liquor. 

12. s. FROM the Mixture of Watery Parts with the Oylie, it 
comes to paſs, that whereas all Lymphe's, Macilager, and are 
tranſparent ; the Aque-oleons Liquors of Plants are I / or white. 
or otherwiſe Opaconus. For the ſame thing is the cauſe of the white- 
neſs of Vegetable, as of Animal-Milk : that is to fay, a more copi 
mixture of Watery and Oily Parts per minima, or into one Body, For 
even the Serons and Oylic Parts of Animal Milk, when throughl 
ſeparated one from the other,they become very tranſparent. So the $ti 
Lititious Oyl of Aniſe Seeds, is moſt tranſparent and hmpid, even as Wa- 
ter it ſelf : yer there is a known fort of White Amiſe-Sced Water, as it is 
commonly called : that it is to ſay, wherein the Oy, in diſtillation, 
ariſeth and is mixed more plentifully with the Water. And the Wa- 
ter, wherein the ſtillatitious Oyl of any Fegetable is difſolved, becomes 
a perfe&t white Milk 5 as in this Honourable and Learned Preſence, | 


4) See the 
ſcour ſe 


have formerly had occaſion to ſhew the Experiment. (4) of Mixture 
14. s. 
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14. s. AND that the Milky Liquors of all Vegetables whatſoever, 
are more Oylie than their Lympbe's, is molt certain. For all thoſe Gums, 
which diſſolve cither in Oyl or in Water, as Galbanww, and the like, 
are originally the Milky Jayces of Plants, And if you take the Milk 
of any Plant, as for inſtance, the Milk of common Swmech, or of 
any Taſte, Bitter, 4ſtringent, Hot, Cold, or any other whatſoever 3 
and having well dryed it, and then fired it at a candle 4 it will there- 
upon burn with a very bright and durable flame, even like that of 
Tor or Twrpentine it ſelf 

15. h. FROM what hath been ſaid, we may likewiſe gather 
the moſt genuine import of the word Gar, and the diſtinQtion there- 
of both from a Roſin and a Mxcilage. Firſt, a Roſen, is originally a 

ine, or Acidoleons Liquor, having an exceeding (mall it 
of Watery Partr mixed therewith $ and which, for that rcalen, will 
not be diſſolved in Water, but only in Oyl. Of this kind are Maſtich , 
Benzoine, Tarceamabaecca, and divers others, commonly, in our Bils to A- 
pothecaries, called Gums. Yet in ſtrit ſpeaking they are all ſo many 


5, 

16. s. Secondly, a Gum, and every Oylie Gum, is originally a 
Milky Liquor, having a ter quantity of Water mixed with its 
Oyzly Parts, and which | reaſon, will be made to diſſolve ei- 
ther in Water or Oyl. Of thiskind are Sagapen,Opopanex, 4mmoniac, 


and others, 


17. $. Thethird fort of Gam, is that which is Unoylie, and which 
therefore diſſolveth only in Water , as Gum-arabick , the Gum of 
Cherry-Tree, and others ſach like. This Gur, though commonly ſo 


called, yet is but a dryed Mxcilage: being origi nothin 
elſe gre | x05 doom iſſuing from the Veſts of the Tree 
In like manner, as it doth from C , Mallow, and divers other 
Plants: and even from the Cucumer. The Veſſels whereof, upon cut- 
ting croſs, yield a Lywphe, which is plainly Muacilaginons, and which 
being well dryed, at length becomes a kind of Gm, or rather a 
hardened Mucileage. In like manner, the Gums of Plum-tree, C 

tree and the like, are nothing elſe but dryed Awcilages, Or, if we will 
take the word in its wideſt ſenſe, then all Gums are originally, cither 
a Terebimh, or a Milk, or a Mncilage. 

18. h$. I have likewiſe made divers Obſervations of the Taſts, 
Smells, and Colors of Plants, and of their Contents, (ince thoſe I laſt 
publiſhed : and that both for the finding out the true Cauſes of their 
Generation, and alſo the applying of them unto Medical and other 
Oſes. Of which hereafter. 
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CHAT V. 
Of the Figuration of Trunks. 


Þ HE Fifth Head, ſhall be, of the Figuration of 
27 N\ | —_ Prue alſo, as well as the waking of 
WL s, dependeth upon the Stradzre of the 
| Parte. As Firſt, almoſt all Shrubs ( ceteris pa- 
ribus ) have a greater number of Aer-Veſſels; and 
9 thoſe of a ſmaller Size ; and conſequently much 
ſpread abroad, as moſt eafily yielding to the 
wagnetick Power of the Aer, according as we 

* have more fully demonſtrated, in ſpeaking of 
the Vegetation of Roots : ns in Elder, Hazel, Fig, Sumach, and the like. 
By which ſpreading, the faid 4er-Veſſels do ſooner, and more cafily 
ſtrike into the Barque, and fo produce collateral Buds and Branches, and 
that upon the firſt rifing of the zody from the Root : that is, the Plant 
becomes a . 

2. s. BUT if the ſaid Aer-Veſſels are very large, they will not 
yield fo cafily to ſhoot out + z and fo the Trunk grows up 
taller and more entire :as in Oak, Walnut, Elm,&c. wherein they are 

exceeding large,is ſeen. Hence alſo the Vize,if ſupported, willgrow to a 
prodigious length. And Hops and are ſome of the tal 
all Annual Growth: : the Aer-Veſſels of all which, are very large. Whereas 
Borage, and many other like Plaxts, although the Pores of their Paren- 
chyma, are vaſtly wide,and filled with Sap ; | w—__ their Aer-Veſſels 
are ſmall, they are therefore but Dwarf- Plarts, Wherefore the tall- 
neſs or advancement of a Plent or Tree, dependeth not upon the Plenty 
of Sap, how great ſoever, but on the Largeneſs of the Arr-Veſſels. 

+ $. AGAIN, as a Plant or Tree grows either $ , or Tal 
and Extire, according to the Size of the faid Veſſel; : fo their 
Poſition, doth it grow Slender or Thick, So, where they keep more 
within the compaſs of a Ring, as in Elw, and 4, the Tree, 1n pro- 
— uſually grows taller, and leſs thick. But where the faid 

efſels are {; more abroad, and eſpecially are poſtured in Rays,as 
they are in Oak, the Tree grows very thick. Becauſe the faid Veſſels thus 
ſtanding all along nearer to the — there is a more ready and 
copious paſſage of the Aer out of the one into the other; and fo the 
Diametral growth of the Wood is more promoted. 

4. $. LASTLY, from the ſame general cauſe it is, That the Trunks of 
Vegetabler are either Round or Angular. Thoſe of all Trees are 
Rownd. Becauſe the Barque, being here thicker, and the Aer-Veſſels 
bound up with a greater quantity of Wood ; the Aer hath not ſuthci 
ent power to move them, and the-Barque with then, into thoſe various 
Poſitions or Figurations, as the Trunks of Herbs do yield to. 

5. $. Yet the cauſe of the various bepes of the Trank, 1s not the 
Aer alone 3 but partly, the Principles of the Plants themſelves, in con- 
juftion therewith z according to the predominion whereof, and chiefly 
of ſome certain kind of Salt or Salts, as 1 ſhall hereafter (za) more 
particularly explicate ) the Trunk is Square, Triangular, Pentangular, 
or otherwiſe Figured. And thus much in general of the Figuration 
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. the Trunk-Rocts break forth al/ along it, then it Creeps hori 


CHAP VL 
Of the Motions of Trunks. 


HE Motions w of rag or oo as Rneb 

Four +, ſe. Aſcendi "Ts, Lontal, 

12 ear cauſe of the Aſcent of a Plant, is a 

certain Magnetick Correſpendence betwixt the Aer and 
the Aer-Veſſels of a Plant ; the Motion and T; 

whereof, the whole Plant follows. This I have af 

| ferted, and I think, dearly demonſtrated in my 

Firſt and Second Books of the Anatomy of Plants, I will here add 

this plain Experiment. 

2:4. Take a Box of Moulds, with a hole bored in the bottom, 
wide enough to admit the Stalk, of a Plant, and fer it upon ſtilts half 
a yard or more above ground. Then lodg in the Moxld ſome Plant, 
for Example a Bear, in ſuch fort, that the of the Bean ſtandi 
in the Moxlds may poynt upwards, the Stalk towards the 
As the Plant grows, it will: follow, that at h the Stalk will riſe 
upward, and the Root, on the contrary, arch it ſelf downward. Which 
evidently ſhews, That it is not ſufficient, that the Root hath Barth to 
ſhoot into, or that its Motion is only an Appetite of being therein 
lodged, which way ſoever that be: but that its nature is, though 
within the Earth y, yet to change its Poſition, and to wove Downs- 
wards, And fo likewiſe of the Trunk, that it riſes, when a Seed ſprouts, 
out of the Ground, not meerly becauſe it hath an Appetite of being 
in the open Aer ;z for in this Experiment it is ſo already ; yet now makes 
a new Motion upwards. 

3. $. BUT. although the Natwral Motion of the Trank. be to 
Aſcend ; yet is it forced oftentimes to Deſcend. For the Trank- Roots 

rowing out of ſome Plants near the and ſbrinking thereinto, 
like many he pack ws FR reak runk __ So lower 
into the grou r with them; as may be cen in Scrophularic, 
FZ 1 ga uo her Plants. 

4. $. I F theſe Trunk-Roots break out only about the bottom of the 
Trunk, as in the aforeſaid Plants, then the Trank gradually Deſcends 
into the Earth, and is turned into a Root, But if itbe fender, and 
3 
the faid Roots tethering it, as it trails along, to the ground ; as in $iraw- 
berry, Cinquefoyl, Mine. Scordium, &c. 

'5. $. AS totheir _ Motion, it is to be noted ; That the Wood 
of all Corvolonla's or Winders, ſtands more cloſe and round together in 
or near the Center, thereby making a round, and (lender Trawk. To 
the end, it may be more traCtable, to the power of the external Motor, 
what ever that be : and-alſo more ſecure breakiog by its winding 


Motion. 
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6, $s. Wherefore, Convolvuls's do not wind by any _— Na 
ture or Genizs, which other Trunks have not 4 but becauſe their Parts 
are diſpoſed fo, as to render them more ſequaceous to the external 
Avtor. Even as the Claſpers of a Vize, having the like StruGure, have 
alſo a Motios of Convelution ; whereasthe Branches themiclves upon a 
Contrary account, move in a ſtraight Line. 

7. g. Convolation of Plants,hath been obſerved only in thoſe that 
Climb. But it ſeems probable, that many others do allo wind; in 
which, the main 8tak, is as the Axis to the Branches round about. Of 


cit 


ing ia the Stalk, and ending at the bottom of the 
ways fixed in the ſame place. 
ways 3 
Ef 


are Two Great Efficients of this Advtions ſc. the Sew and the Aon. 
Some winding together with the Sev, in its Diarnal Motion, ( or, it the 
the Earth moves, then, Inclining to the 8#» ) by Sexth from Eft to 
_— And others winding with the Adoon, in its Monthly Motion, from 
weſt to © # 

. $. This poſlbly, may alſo be one ſenſible way of diſtinguiſtiing 
berin Solar, and ; penn on Thus far, _— ron 7 wry 
of Trunks. 
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the Heavens : for 
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CHAP. VIL 


Of the Nature of Timber of Trunks, as they 
ſerve for Mechanick Uſe. 


HE Lt thing 1 you ng s. Thoſe 
ſeveral Huakitnes of imber or of Trunks, by which 
ficted for Atchanical Ofc. As 


arc , 

1, Paſtneſs, Cleveſomene bneſe, Brittle- 

weſs, RY ſs, or an = Hoalrtier 

> compounded. Cauſe; whereof are ob- 


obſerving of all which Cauſes, we may 
any W is made uſe of for auy certain purpoſe. 


In order to which, s 
compleart 


B 221, 
Ch. 1. 
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compleat Hiſtory of the Mechanical Ofes of Fegetabler would very 
much conduce. [I ſhall for the preſent give ſome Irſtancer. 

2.4. AS Firil, ſome Wood: are ſoft, as Deal, and Sallow. Yet from 
different Cauſes. Deel, from the great Poroſity of the Wood it (elf, 
or the Pores amongſt the efſels. But Sallow, from the great 
number of Aer-Veſſels ſpread all over it. And therefore, though they 
are both ſoft, yet will not ſerve for the ſame purpoſes 3 Sallow being 
well —_ u which way ſoever you cut it : but Deal, efpect- 
ally the w ne Deal if it be cut croſs, it tears, and will never poliſh 
or work ſmooth, 


3- h$. Again, in 8«/ow, by the equal | _—_ of the Aer-Veſſels, 
the Softweſs 15 equal or alike in all Parts, For which cauſe it maketh 
an excellent Coal for Painters Scribets, Becauſe it doth not only make 
a light Strock, but every where certain ; and ſo doth not diſturb the 
even Motion of the Hand. For the ſame cauſe, Shoomakers alſo make 


uſe of it for their Carving.boerds. Becauſe being ay fem equally 
ſoft, it turns not the of their Knives, Which Deal would 
ſently do ; becauſe t very ſoft in ſome places, yet in others 'its 


hard; that is to ſay, on the inner Verge of every 7» ord 
where the old 8ap-Veſſels grow much more compact and together. 
4. 5. AGAIN, ſome Woods arc ſoft, but not faif x; others are 
both, as Linn : Won , depending on the numerouſneſs and equal 
ſpreading of the Aer-Veſſels : its Faſtmeſs, on the cloſeneſs of the true 
Wood, and the ſhortneſs, and of the Inſertions. For which 
cauſe, it is of excellent uſe for many purpoſes z and particularly, for 
ſmall Sculpture: fuch as may ſometimes be ſeen for the Frames of 
Looking-Glaſſes, or ef ſmaller Piftnres in Water-Colours. 


5. s. SOME Woods, again, are faſt, and bard, as Elm. Its 
hardneſs depending upon the cloſencs of the Wood. Its faſtmeſs, 


Partly, upon the ſame cauſe; and partly, on the ſmalnefs of the Z 

tions ;, as alſo on the fewneſs of the A4erFeſſels in proportion with the 
Wood: and on the thwart and croſs Po of many of them. Hence it 
is, that El, of all others, is the moſt Croſo-grain'd Timber ;, that is, 
cleaveth ſo unevenly, to and fro, according to the croſi Poſition of the 


ſaid Yeſſels. 
Dion, Even then, 
it 6s always uſed, 


6. s. Hence alſo it cleaveth the moſt 
when it is without any Knots, For which 

as beſt for the Hub of a great Wheel. As alſo for Water-Piper,and for 
Pumps. Not becauſe it is the moſt darable Wood 5 but becauſe it 
will not ſplit or crack, either in the working, or . For 


the very ſame reaſon, it is uſed for 5; that is, uſc, it will 
not ſplit in working: not becauſe it will endure under 5 
for Pales are always made of Oak. $o alſo the s and Soles of a 


Mill-wheel are always made of Elm; as alſo the Keel ofa Boat, ſe. leſt 
they ſhould /plit but the other Parts are made of Oak, 

7. $. It may here alſo be noted, That the Planks commonly called 
Groaning-Boards, latel , as a kind of ey, to the view 
and hearing of many e, were of Elm. The Aer-Veſſels of this 
Wood, being, though not more numerous, yet more ample, than in 
any other Timber, So that upon the application of the Red-hot-Iron, 
as was uſaal, and t the Rarifattion of the Aer and Watery Parts 
in the Timber ; every Veſſel became, as it were a little Wind-Pipe for 


thcir 
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their Eepiration, And as a great many Drops falling together in z ſhower 
of Rain; ſo a great I Pipes playing together, might make 
Ns AS Ee, of Weed 

8. s. AS of all Woods, is one of the any Cen 
contrary, of all bard Wood:, Oak is the moſt C cave/ome, or ſplit 
the eaſily. The cauſe whereof is, pertly, the wagon 
Inſertion: ; —_ pertly, the Diametral or Radiated Poſition of molt of 
the Aer-Peſſels: upon both which accounts, wherever a crack is once 
'tis cafily continued th the Diameter of the Truxk, 

9. s. AGAIN, fome Woods are herd, faſt, and rovgh. $0 is 
Ahh, and eſpecially peech. Hard and and fo, oc - Bowen. wth 
ſes, as Elm. Tough not from the we, but from the Natere of the 
Parts; whoſe Prizcipler are united in a more exact 10n. Where- 
fore Londow-Carr have the Kings of their Wheels of Beech x becauſe it 
tears more difficulty than even AÞ it ſelf. Whence alſo for large Screws, 
there is no Wood like it. But for Sell Screws, of about an Inch Diawe- 
fer, Birch is the beſts a being, not (o hard, yet more tough. 
F< THE more nes wh is, tis likewiſe uſually the more 

So wit to its ,notat but 
= britth Wood, das eg yy Birch 
the like, although towgh; yet for Duration, ace of no ; 
for there are no Weeds — and therefore, thoogh ſtrong 
enough, yet unfit (omuke any 8 anding Parts of Building, or of Fur- 
witare 4, ef; REY moiſt places. Becauſe, theſe Woods, 
_—__ of Ol, than there is in O«h 4 they arc apter 
the x even of a dank, Aors > oro ry they 

either Kot, ot breed Worms, which 

11. s. HENCE it mn An the Heart of Tizs- 
ber, as it is more britife, fo alſo more darable;, ſc. Becauſe more 
Oylie. So that which is called the 84p of Och, is 6 than 
the Heart, although the Heart be more durable. That is eo 0y, the 
older the Wood is, the Watery Parts are the more eva whilſt 
the Ode (till remaine, as a kind of Tindure or Extra@ in the Wood. 
Even as we fee, that the older Seeds of any one Kind, are more Op 
he thanthoſe that are and young, $0 that the Oylie or Rofimons 
Parts of the Sap, are a kind of Embelaning to the Heart, or older Part 
of a Tree, ſecuring it from the deſtrudtive i of the Aer, For 
which Cauſe i is, that O«h, Tew, Cour, &c. which are 
Oylie Woods, have always much Heart, whereas Birch, Alder, Beech, 
Maple, which are very \ have never any Heart. 

12. 6. FROM hence likewiſe we may underſtand the Cauſe of 
the Towghneſi of Flax ; what we call Flax, being only mm 
or Lignons Fibres of the . And generally, the Zarque 
Sort _—— — 

l; being +, and leG Opt than is the 

Wood. "$0 likewiſe emp, is qy-— - but the 84p-Yefſels of the 

Barque of the Plant fo called. And | Scotcb-Cloath, s Tal the Houſe- 
wifery ” of the ſame Parts of the Barque of Nettle, 

13. h. WHENCE it is very probable, that there are 
other Plants, as well as the above named, whereof might be made 

Tew. And of ſome, efpcially in ſome reſpedts, better than of 
lax it fel, Becauſe that even Hemp, although it will not make As 
Aa 2 
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fine a Staple, as Flax ( for all our fine Hollands are made of Flax ) yer 
Flax, which is but of the ſame finenels as Hemp, will never, by all the 
Art yet known, be made ſo white as Hemp ts made. The Swalitics 
therefore of the —_— nog = _—_— are that the Staple 
be long, \ towg te. t if in the —_— of 
try Lane rx Hwalities, or any of them, to excell ; —— 
be ſure, it will be of better uſe, in ſome reſpetts, for the making of 
Cloath, or other purpoſe, than Flax it (elf. 

14. 4. I WILL conclude with one I»f#axce more, and that is 

as to Grafting. The and happy ſucceſs whereof, doth certainly 
upon the ſuitableneſs or reſpondence betwixt the ſeveral Parts 
of the Stock and Cyon ; as the Bargue, Wood, and Pith ; and that both 
as to the Number, Size, and Poſition of the ſaid Parts,and of their ſeve- 
ral Pores or Veſſels : according to the whereof, the Conjundi. 
on ( ceteris paribus ) will be more or lels proſperous. So that of all 
ſuch ConjunGions as are found to be apt and taking, and which ſome 
have learned not without long Practice and Experience 4 another, on- 
ly by comparing the Branches of Trees together, may with little trou- 
ble, and in much leſs time, inform himſclf. By the ſame means, ſome 
unions which ſeem to be , as Swince and Pear, White Thorn 
Medlar, &c. do yet, by the reſpondence of their Parts, as well as 
by Experience, appear to be good. And there is no doubt, but that 
many Conjundions not yet tryed, or not known to have been ſo, may 
upon the ſame ground, be t with good ſucceſs, 

15. $. The chief Uſe of Grafting and Inoculation, is, That they 
Accelerate the growth of Good Frait. The Caſe whereof, is the Knot, 
which is always made in the Conjun@ion. By means of which, all the 
Sap is ſtrained, and fo aſcendeth up into the Greff or Bud, both Purer 
and in leſs Puaentity; and is therefore better and ſooner concotted. 
Hence, the ſmaller the Frxit of any Tree, though it be not the beſt, yer 
the Sp being there, in leſs Nantity, is the ſooner ripe. On the con- 
trary, where the Sap aſcendeth too freely, it doth not only reterd the 
growth of the Fruit, but produceth Barrenneſ7; as is ſeen in thoſe 
luxwriant Branches, where it runs all up to Leaves. Hence alſo Vines, 
by Bleeding, become more Fruitfal : that is, by the Effulion of Part 
of the $ap, there is a more ecafier welioration of that which remains. 
Even as Phlebotomy doth oftentimes produce a more healthful and ber- 
ter Habit of our own Bedies. To conclude, the lc the Dua. 
tity, and thereby the avelioriation of the aſcending 8ap, by Knots, is 
Natures own contrivance z as is ſeen in S»ger-Cane, Gm and other 
Plants. 
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To 


To the Honourable 


Robert Boyle Eſq; 


XK FTER I had finiſhed the foregoing 
=- Books, In which, 1 conceive, as far 5 
_ Wu Glaſlcs will yet lead us, I have clearly Des 
RAYa [crib d and Delineated the Structure of 4 
AGY SY Plant; and have endeavour d, in ſome 
part, to Uufold the Reaſon and Scope of Nature there. 
in: I was willing to fit down, and leave what remained, 
to the Improvements of the Preſent and Succeeding 
Agcs. 

But in Diſcourſe upon this Subjef, You have been pleaſed 
frequently to inſiſt, That I ſhould by no means omit, to give 
likewiſe, ſome Examples of the Mechaniſme of Nature in 
all the other Parts. The Performance whereof therefore, 
next to the Obedience I owe to the Royal Society, is to 
be looked upon, as a Due to the Authority which Tour Judg- 
ment hath over me. 

This I have ſaid, that, if what is herein done, ſhall prove 
acceptable unto Learned Men ; they may know, To whom they 
are oncemore to give their Thanks : After they have ſo often 
dane it upon ( a better ſcore) the Publiſhing of Tour own Ex- 
cellent Works. In which, there ſeems to be a Queſtion, Whe.. 
ther Tour Continual Endeavours, to enlarge the Bounds of 
Natural Knowledge, or Jour Succeſſes therein, have been 
the Greater. So that, whereas Nobility in ſome, doth 


only 


x. > 


The Epiſtle Dedicatory. 
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only ſerve to lift them , like Jupiter's Satcllits, out of 
fight : You, by giving a greater Light, have drawn all 
Mens Eyes upon You. And whileſt there are many , in 
all Ages, fond of Preheminency in the Conduft of Popular 
Aﬀairs; who yet rarely hit the Mark they aim at; or 


, Gim at That they pretend: You have thought fit, rather 


to ſeparate Your Self, to that more Innocent, and more 
Noble Sort of Wiſdom, which lieth, not in the Arts of 
Concciling, but in Diſcovering, the Truth of Things. 

That we may have many to imitate You herein, can- 
not but be heartily wiſhd by all, who regard the Honour 
of their own Country; as it is, with much Zeal, by 


Sr, 


Your moſt obedicnt 


Servant 


NEHEMJAH GREW. 
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ANATOMY 
LEAVES 


PROSECUTED 


With the baie EYE, 
And with the 


MICROSCOPE: 


Read before the Royal Society, Ofob. 26. 1676; 
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PART L 


CHAP. L 
Of the Proteftions and Folds of Leaves. 


SURIN T HE General Anatomy of Plants, I have af 

7 hgned one whole Chapter (4) to the Germen and (4) Lib. 1, 
Leaf. Since then, 1 have occaſionally made divers Ch. 4. 
of the ame; both with the Naked 
5 Eye, as there, and alſo with the Microſcope. The 
> Principe! whereof, I ſhall here ſet down 3 without 

| repeating any from thericez or obliging my ſelf 

ſtrily to the Order there uſed. 

2. $. That which in a Germey, firſt occurs to the Eye, is the Pro- 
teffion of the Leaves, or the various Methods which Nature takes to 
preſerve them from the Injuries both of the Ground, and of the Wes- 
ther. To the Inſtances formerly given, I ſhall add theſe that follow. 


B b 4. g. 
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becoming uſeleſs for the Prot 


| Double Fore-Cwurl at the bottom of every two greater Leaves ; 
the little Linder pe haieated, and fo "7 
7.4. THE of Onions are all 


2. s. AND Firſt, itis obſervable of the young Buds of Ammi, 
that leſt they ſhould be bruiſed, or ſtarved, upon their firſt Erupt:- 
on from under the —_— —_— __ Fr = = rowl'd, in- 
ward ; - Bud, inſt the the St the foregvi 
Leader, moſt exattly laid up within tha Membranes Re 
duted : Jult as the Child in the Woaub, lies his Head it His 
Knees; or as it is afterwards embraced with the Armes of the 
Nurſe. And it is a general Rule of Nature, where the Stalks of 
the Leaves are fo | that they cannot lap one over another, and 
where no other ſpecial ProteJion is provided ; for the bottoms of the 
Stalks to be } yer into broad Membranes, as Blankets to the ſuc- 

ing Buds z ns in Crowftor, Dowtrfbot, Clever, Crantbill, Straws- 
berry, Larrow, and others, And fomet\mes inſtead of two kin, 
la one over another, there is one entire Skin, produced from the 
Stalk , in which as within a Seexndine,the 3ud is Gafely ſhrowded ; and 
which, in its Growth, it gr breaks open. 

4. s. THE fame isallo obſeryable in Doth,, Sorrel, Biftort, and 
all other Plantz of this Kindred ; with this difference, That every 
Veil or Secundine is not here produced from the 5;alk of the Leaf 5 but 
hath its Original Diitin@ from it. And whereas in the former, every 
Bud hath only one to it ſelf: in theſe Plants, every lefler Leaf, toge- 
ther with its own proper Peil, is always incloſed, with the next Freater 
Leaf, it another Ye common to them both 3 and both theſe with the 
next, —_ 5 and A = _ _ Theſe Peils are extream 
thin, ve eſſels ;, bei many meet ttanſparent 
Skins, For which reaſbn, there pr found b Mycilage or clear 

elly, between every Leaf, and its Yeil, and between Veil and#*il. 
The one, thus ing the other, (as do the H«mors and Mea- 
branes of the Eye ) from drying and ſhrinking up, and thereby from 
of the Plart. 

5. $. THE, Orchis, and other Plants of this kindred, becauſe they 
a and Flower early, when-the mornings are cold, have a double 

beath, or Blanket over all. The Buds of ſome Herbs ( as of plantain ) 
having no Hairs porn on them,are covered with Hairy Thrums. And 
the Nettle hath  BaiZard-Leever, or Interfoyls berween Leaf and Leaf, 


.. for the preſervation of its Stings. 


. 


6:59. ANOTHER Sort of Protediios is ſeen in Wild Clary, 


White Arthangel, and other Plants of a like Shape. In which, the 
- greater Leaves do ſtill cover and incloſe the leſſer, not b _ 
uſual 4 A 


over them, as where the Leaves are more numervul, is 


ſafe and warrm. 


Theſe Pipes are every where entire, ſaving 
they have a ſmall Apertares common to all of them, even the moſt 
minute ns at Ing a. _ = but a Door ori- 

inally , for the iſſuing of every , out of a er. 
4 8. s, THE LAST [ ſhall give, cher wind featuring D; 
Common Sumach. The Bads whereof, being excerding render, Nature 
appears ſollictous ia a peculiar manner, for their jon. For 
whereas in other Plants, they are well ſecured only by ſtanding 
b chind)the Stalks of the elder Leaves: here they are lodged within the 


very 


very Body of the Stalk; as entirely, as a Kernel is within an Apple, or 
a Fetus in the Womb. From whence it comes to paſs that the Baſs of 
every Stalk is extreamly ſwelled, as Great with a Bud. 

9. s. UPON THE removal of thoſe Parts, which are con- 
trived for the ProteFion ; the Foulds and Compoſture of the Leaves do 
next > all which are moſt aptly ſuited both to the Namber and 
Shape of the Leaves, and alſo their Poſition upon the Branch. In the 
Firſt Book () I have given E of theſe Eight Sorts, ſe. the (a) Cb. 4 
Plain Lap, the Plicature, the Duplicature, the Maltiplicature, the Sin- 
gle Roll, the Double Back-Roll, the Donble Fore-Role, and the Treble- Tab. 42. 
Roll. To which I ſhall add Foxr or Five more. 

to. s. And Firſt, in ſome Plants, as Gromnd-Toy, St. Jobs Wart, 
and divers others, where the Leaves are ſmall, pretty numerous, and 
grow by _ they have no Foxld, but ſtand Flat and Tangent, like 
a pair of Battledores clapt __—_ 

11, $, They have the like Poſtare in Baum; faving, that here 
the Edges of the Leaves are a little curled backward. Not Rolled, a 
Curl being but the JT of a Rel, So the ſeveral Labels of a 
Grounſel-Leaf are all laid in a Back-Carl. 

12. $. Ledvesr of forme Plants, as Horehound, White Laminm, 
Nettle, and others, are likewiſe only Tangent, but are fet with a Fore- 
Curl. And the ſeveral or th the Leaf of Common 
Crowfoot, are all Carled Inward. But thoſe of Hepatics avret, are com- 
poſed into Double Fore-Rols. 

13. s. THE Leaves of Sage, Scabiour, Red Laminm, Lychinis 
Sylveſtris, and others, are neither couched one over another, as in the 
Bow-Lap; nor plated, as in the Flat Lap ; bat being looſely foulded, of 
every pair of Leeves, the half of one 1s reciprocally received between ,., 
the two halfs of another, and may therefore be called the Cleep, *©** 47 
A Poſition very well ſuited to the Smalnefs of their Number, and the 

ity of their Size, not ſo well agreeing with the Bow-Lap; and 
the ſomewhat inward Poſture of the Fibres, not allowing the Flat 
Lap. Sometimes, as in Syringe, where the Leaves are broader, the 
Clep is joyned with a Fore-Carle. 
14s. THE laſt 1 ſhall mention, is the Plaite-Roll, as in the La- 
" pathum Alpimum, which ſome call Engliſh Rhubarb. The Leaves where- 
of are ſo very large, and the Fibres ſo prominent 4 that beſides and 
under the two Back Rolls, —_—— alſo laid in ſeveral Plaits, and un- 
der thoſe Plaits, again with ones, all moſt exquiſitely Tucked up 
between the faid Fibres : So, as neither to bruiſe the ſame, nor yet to 
leave any Vacuity: w every Leaf, and the whole Bad, lic cloſe 
and round within their Veils, 
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CHAP: IL 


Of thoſe things which appear upon the Surface 
of t 


}HESE arc Globuler Excre 1, Spots, Hairr, 
Thorns and Prickles : of all which, $pots, 
By I have ſpoken in the Appendix to the of 

{ Leaves m the Firſt Book. 
- 2. $5. Of the Globulas, it may bere be fur- 
k2 ther noted, That thoſe which are white, and lie 
x ſometimes like a fine Powder upon the [ 
were once tranſparent, as in Bears-Bear 3 
cleer Liquor becing now evaporated to anExtrad# 
This, if li off, will give you the Taft of the 
more Eſſential Content of the Plant z different from that perceived in 

ing the Leaf. 

3. $. For ths obſerving of them, it msy alſo be noted, That al- 
though they often grow on both (ides the alike z yet ſometimes, 
as in Grownd-Tvy, only or chiefly on the Back-Side. And that in many 
Plants,where the elder Leaves have none $4 on the young Buds they ate 
very numerous 3 as in Corin Tree, Sorrel, and others. 

4- s$. AS for Spots, the ſmaller ones are obſervable not only in 
$t. Johns-worts, ” which Plant only they are commonly taken no- 
tice of ) but alſo in Rue, Grownd-Ivy, Pympernel or allir, and 
divers other Plants, when held up againſt the Light. The origi 
whereof ſeems to be, at leaſt in ſome, from the Globulets above men- 
tioned; that is, when they break and dry away. So the Spots of Ruc- 
Leaves,which in the RefleFion of Light look black ;but upon the TrajeJi- 
on thereof are trenſparent , are ſo many little Holes, pounced halt way 
through the thickneſs of the — ſeem as made, by the breaking 
and drying away of as many G #. Whence alſo, as the Globulets 
are beſt ſeen in the younger Leaves, (o theſe Spots in the elder. 

5s. s. BESIDES theſe, and ſome others ( as thoſe in Ladies- 
Thiſtle) which are Natural to the Leaf; there are alſo ſome Spots, or 
rather Streaks, which are Adventitions ; as thoſe in the Leaves of Sow+ 
chus. The Cauſe whereof, is a ſmall flat Ine, of a grey Colour, and 
about + of an Inch long. Which neither ranging in bredth, nor 
ſtriking deep into the Leaf; eats ſo much only as hes juſt before ir, 
and fo runs (cudding along betwixt the 8&jn and the Pulp of the Leaf 1 
leaving a whitiſh Srreak behind it, where the Skgn is now looſe, as the * 
meaſure of its Voyage. 

6. s. THE Original and fſeverat kinds of Thorns, I have deſcrib'd 
n the above ſaid Appendix. I only add, that the very Leaves of ſome 
Plants, if they ſtand till the ſecond year, are changed into ſo many 
Thorns, as in the Forz. 
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up and hk Foo as uſclefs; as thoſe of the Fire, Golden Liverwort, 


&g Their ance; fo thoſe Buds which are tendereſt, and would 
ſooner feel the cold, if naked, have the fulleſt Fairs as of Thiſtle, 
Mullen, Burdock , and others. Their Strudure z therefore thoſe Leaves, 
whoſe Fibres ſtand more prominent or above their Sarface, leſt the 
cold ſhould nip them, are covered with greater Store of Hair; as in 
Moth- Nilſen, Garden-Clary, and the like And their Fould; it being 
obſervable, That thoſe Leaves which are folded up inward, have little 
or no Hair on their inner, but ny Ar their Back-Sides, which are 
open to the Aer; as is viſible in Corin, Warden, Golden Liverwort, 
and others. 

9. $. Add hereto, That where there is Store of Hair, Nature is 
the lc6 follicitous for other Covers 3; and where there is not, ſhe is more. 
So the Leaves of Beans and Peaſen, of Nettle, Plantain, &c. not bei 
Hairy, have each a Surfozl, or clic certain Hairy Thrums, to prot 
them. _ Ars _ which __ _—= r have a _ 

ſubjeQ ro the 1m of Cold, as Speerwort, Scur- 
Yom. Watercreſs, Fenil, and moſt of the Umbelliferons Kind. 

10. s. Hairis of uſe to preſerve y Buds, not only, from the 
cold Aer, but alſo from too much Wet 5 which, if it were conti 
eſpecially in Winter, would often rot and deſtroy them. But being 
made to ſtand off in drops at the ends of the Hair, doth not hurr, 
but refreſh them. Thus doth Natzre make the meaneſt Things ſome- 
times ſubſerve to the beſt Ends. 


Tab. 46. 
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CHAP. IIL 


Of the Figure of the Leaf; and the Apparent Polmion of 
the Fibres. 


x HAT which in Ge 4 -- *- to 
” be obſerved, is its Figure, is is infinitely va- 
ried with the ſeveral Kinds of Plants : and there 
') arc ſome, which have Leaves ( befides the rwo 
%p firſt Diſſariler ones ) of Two Kinds or Two di- 
ſtint Figures z as the Bitter-Sweet, the com- 
mon Little Bell , Valerian, Lady-smocks , and 
© others, For the Under Leaves of Bitter-Sweet, 
are Entire; the Upper, with two Lobes : the Under Leaves of the 
Little Bell, like choſe. of Pancy; the Upper, like thoſe of Carnatith, 
or of Sweet-William. And in ſome Plants, Nature affcQeth a Kind 
of Irregularity ; the Leaves whereof are of no one certain Figare 4 as 
in Dragon, Peony, Biſhops-Weed, &c. 

2.4. BUT the s of moſt Plnts, have a Regular Figures 
and this Regyularity, both in Length and Circuit, always defineable. 
In Length ; by the Proportion between the ſeveral Leaves upon one 
Stalk , or between the ſeveral Lober upon one Leaf. So the Leaves 
of Clematis Sylv. major, which ſtand Gr Terneries, ſhorten by 
Proportions, that is to ſay, if, the chief Fiber of each, be divided into 
equal Parts; their ſeveral _— are not as Ten,Eight,and Four ; but 
as Ten, Eight, and Six. So the Lobes and Fibers of Clematis Virgini- 
ana Hedere folio, of Artenuiſe, &c. ſhorten in like manner by equal 
Proportions. The ame is obſervable in meaſuring, upon a Gooſeberry- 
Leaf, from the Poynt of the firſt Lobe, to the firſt Angle 5 from thence, 
to the ſecond P 3 from thence, to the ſecond Angle ; and from 
thence to the third Poynt. 

3- $. But in many, the Proportion is different, So in the Leaves 
of the Leſſer Maple ; the ſhortning of the ſmaller Lobes, with m_ to 
the middelmoſt; is not Equal, but Double to that of the mi ! 
with reſpe& to the Greater. For if their chief Fibres be divided into 
Equal Parts, they are as Eleven, Nine, and Five. On the contrary, 
in the Leaves of Althea fruticoſa Pentaphylloides, the middlemoſt Lobes 
ſhbrten by a greater Proportion than the Leaſt; al! three being as Ten, 
Fourteen, and T wenty. 

4- s. WITH reſpet@ to the Circumference, the Figere of moſt 
Leaves is very Complex. Yet Two things are evident. Firſt, that all 
Regular Leaves,are defined or meaſured out by Circles 4 that is, by the 
Arches or Segments of ſeveral Circles, having cither the fame, or di- 
vers Centers and Diameters. Secondly, That the Length of the Leaf, 
or of the chief Fiber thereof, is the Standard Meaſure for the Diame- 
ters of theſe Circles : theſe being either its full Length, or certain 
_ _ ſubſtraited, or multiplied; as half its Length, or its Length 
and half, &c. 
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5- $5. T O make this appear, | ſhall give ſeveral Inſtances: of ſome, 
whpgperh hel oo et ane eng and of others, where they 
_ ear Cnc where they are by fewers 

6. s. opus major fol. pennet. is meaſured by One 
Circle, the fame _ Edges, wee Diem @ Theice the ewe: 


—— 

24 of 8yderitis Saluie fol. by Two Circls: the Diameter 
of the Lower, being Twice the h of the Leef; of the upper, 7, 
the Length and balf. In both theſe the Circle: are drawn Outward, ** 4 
that is, with their Centers ſome where upon the middlemoſt or chi 


Fiber of the Leaf. 
alſo meafured by Two Circles : but 


8. þ That of Orange-Tree, is 

one of them repeated with Centers. That next the Cone of 

the Leaf, is drawn Inward 4 that is, with the Cexter no where upon the 

but without it. The Diemeter hereof is juſt the Length of the Tab. 44. 

Leaf. The midle part of the Edge is meaſured by the fame Circle, 

only drawn Outward. The lower Circle next the Stalk, is drawn lo- 

ward, as the upper; and its Diameter Three times the Length of the 

Le 


_ The Leef of the Fenetian Fetch, is meaſured by Three Cir- 

cles. That next the Cone, drawn Inward; the Diameter whereof, 87.4 
Twice the Length of the Leaf z the next is drawn Outwardz where. © 4* 
of the Diameter, is juſt the Length. The third or lowermoſt, is drawn 

alſo Outward z and its Diameter, half the Length. 80 that they all 

leſſen by an Equal Proportion. 


10, s. The of Great + is alſo meaſured 
Thrite Circles x op hr _—_— Me 
Diameter of that next the Cone, is the of the z of the Tb. 44. 


, Thrice the Leagth 3 of the Third, Length z the lower- 
moſt is the fame with the Firſt jul 

11. s. That of Broad Leav'd 
Circles; and oe of them 


ter of the Firſt, is Half the 
the hy CTY the Lengtb: all of them drawn Our- 
ward. next the Stalk , is the fame with the Firſt; only drawn 


12. 4. The Figure of the Leaf of the Cornelian Cherry, is exattly that 

| Te op 6/7 inning at the 77,5 
Baſe, and ending at the Cone 4 which bere begins at the Cone; and ends > 
': as by comparing their Draughts together may be ob» 


13. $. IN bt, te ng na re nenGs 
Lever have the fame Adcaſure. But they oftentimes, different 
rt roy ſais Meaſured by Three Cireles. The 

14. $. ico 
lefe Edge Che oof ties with eh backlit 2 9 Cath, 
but Twice repeated. For the Diameter of the Firſt, is the Length of Tab. -44- 
the Leaf 3 the Second is the fame, but drawn upon another Center x 
the Third alſo the fame, but drawn Inward. The right 5 
fur'd by Two Circles : the Diameter of the Firſt, being the h of 


the Leaf; of the Second, Half the Lengrh. 


Tab. 44- 


ty. S. 
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15. $. That of Black Poplar, by Three ; and each Edge , Bloe 
r 
hb and 


repeated. On the left, the Diameter of the Firſt, is the Lengr 
Leaf;, of the Second, Half the lengths of the Third, the 
Half. The Meaſwre of the right Edge, is that of the left, Inverted : 
the ſame Meaſure there —_— at the Beſe, and ending at the Cone ; 
which here begins at the Come, and ends at the Baſe, 

16. $. That of Doronicum, is meaſured by Three Circles, whereof, 
one is repeated Once 3 and another Thrice. The right Edge by Two, 
and One repeated. For the Diameter of the Firſt or that next the Cone; 
is the Length of the Leaf'; the next is the ſame, but drawn Outward ; 
the Diameter of the Third, is Half the ,_ The left , by 
Three Circles ; whereof One is ted on the ſame Edge, and Two, 
the ſame, as on the other. For the Diameter of the firſt, 1s the Length 
of the Leaf ; of the Second, Four times the z the Third, the 
fame as the Firſt ; and of the Fourth, Half the h. 

17. $. Laſtly, that of Mountain Calamint is meaſured by Four 
Circles, The lett Edge, by Three Circles, of which, the lowermoſt is 
once repeated : the Edge alſo by Two; whereof the nether is 
likewiſe once 

18. s. It may ſeem, even from theſe Inſtances, no very unobvious 
Conclufion 5 That all Crooked Lines, Spiral, OR hk, 
lick, Regular, or 1 3 are made up of the Arches of Circles, havi 
cither the fame, or divers Centers and Diameters, And, as ot iſe, 
ſo from the Contemplation of Plants, men might firſt be invited to Ade- 
— 

19. s. TOGETHER with the Figure of the Leaf, the P. 
of the Fibers, as it is apparent before DiſleCtion, is obſervable ; 
ally on the back of the Leaf. Whereof I ſhall add, to what I 
faid in the Firſt Book, the following Remargues. 

20. h. Firſt, that there are ſome Leeves, in which the firſt Colla- 
teral Fibres make Right Angles with the Great one in the midle : as 
the Great-Maple, the Great Celandine, Chondrills, and the reſt, or , 
of the Imtyboxs Kind 5 with ſome few others. But that generally all the 
chief Fibers of a Leaf, make Accnte Angler rogether : both where 
ſtand collateral with the midle Fiber, as in Strawberry ; and where they 
all part at the Stalk, as in Mallow, 

21. $. res Epos ſome _— two of whoſe 

ing Fibre: making two Reys of equal Length, take in One Eighth 

T46,& partof a Circle, as in welew; andin ng” od ugh but in gk 

, they take in either one T welfth ,as in z or one Sixth, as 

7 om So that where the efbre, and Colne with one in the 

the midle, if you ſuppoſe them to be drawn out at e Angler ; 

or where the chief Fibers part at the Stalk , you only take in the 81alk ; 

you will thereby divide a Circle into Eight, Twelve, or Six<equal Parts; 

as in Sirynge, the Vine and others. And fo likewiſe, where there arc 

Tab.46,47. ſeveral Sprigs upon one Stem, as in Feril, Hemlock, and the like : 
as will beſt be underſtood by the Figures. 
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CHAE IV. 
Of the Parts and Texture of the Leaf. 


COME next to obſerve the ſeveral Parts, where- 
of the Leaf is compoſed : and firſt the 5hiv. This 
being ſtripe off the Leaf, although to the bare Eye 
it looks ng otherwiſe than a Skin of Iſfingleſs + yet 
being viewed through a good Glaſs, with a clear 
and true Light, and in an advantagious Poſition; it 
| appears to conhiſt not only of Orgenical Parts, as 
do the 8kjns of Amimals ; but theſe alſo Regularly mixed together ; that 
is, of Parenchymons and Lignons Fibres, all very curionſly interwoven 
as it were, into a piece of admirably fine white Sarcenct - as in Flag, Tab. 48; 


Tulip, and the like. 

2. 5. From hence, it is caly to conceive how the Shins of all 
Plants, as well as thoſe of Animals, arc (paper berween the 
ſeveral Fibers of which they confiſt. But as the Skins of Animal, 


ally in ſome Parts, are made with certain open Pores or Orifices, 
either for the Reception, or the Elimination of ſomething for the be- 
nefit of the Body : fo likewiſe the Skins, of at leaſt Plants, are 
formed with ſeveral Orifice: or Paſi-ports, either for the better Avols- 


tion of $ s $ap, or the Adariſſion of Aer, 
3. $. Oriffces are not in all Leaves alike 3 but varied in 
iemeſs, Number, Shape, and Poſition : ing to the different Natzre 


the Plant,or Leef 3, and giving the Leaf, as it were,a different Greir. 
Princes Feather, i. e. a Sort of le, they ſtand only on the Edges 
of the Leaf, but are vety ample. In the White Lily, they are Oval, 
very white, and each ſurrounded with a (lender white my 
—_ Tab. 48; 


ſtand about a 6® or 8* part of an Inch diſtanr,as they appear th 
a good Glaſe, all over the Leaf, but not in any regular Order. 
Orifices are the cauſe of the Greyiſh Gloſs on the uv lide the Leaf? 
for the Back- ſide, in which there are none of Gem. is of a dark 
Sea-Green, 
4. $. In the Leef of Pine, they are alſo Oval, and aboutthe fanie 
Bigneſs ard Number, as in that of a Lily 4 yet without a Border. But Tab. 48 
their Poſtion is very Elegant, ſtanding all, moſt exattly, in Rank and *©** 45 
File from one end of the oy the other. 
$5. $. NEXT TO the $&@n,lics the Pulpy part of the Leaf; which 
by the fame latitude, as U/e hath taught us in many other Words, [ 
call the Parenchyma. This Parenchywa or Pulp of the Leaf, Nike the 
Pith, and all other Parenchymons Parts of a Plant is made up of in- 
comparably ſmall Cylindrick Fibres : and theſe Fibres, in moſt Leaves, 
woven ml woun'd up into little Bladders. 
6, $8. The Bladders arc here of ſeveral Sizes, as in the Pith ; but 
generally more viſible in the Stalk, than in the gody of the Leaf: Vas Th, 49, 
ried, as in the Pith, fo here, not according to the Srze, but the Nature , 
of the Leaf. $0 in Common Dock, a Moth Mallein, both Great : 


C c Leaves, 
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Leaves, they are Small ; in Wild Clary, a Leſler Leaf, they are ver 
h up Body of the Leaf, ſometimes the Sides of the —_—_— 
Bladders, are made up of leſſer ones 3 as in Borage. 

7. $. In ſome Leaves, theſe Parenchymons Fibres are all drawn cloſe 
up together, In the Former, they are as the Threds in the Opeax-work 
of Bone-Lace; in Theſe, as the ſame Threds, in the Cloth-work, 

8. s. The Pithy Part, in the Stalk, and almoſt up to the Top of 
the chicf Fiber, in many Leaves, is Tubular z even whilſt they are yet 
Y and Sappy : = in Sree Choral Fane , Endior, Gebery, 

ana, Dat Ieliow, Burdock, Daiſye, Scorzonera, and others. And 
ſometimes the ſaid Pithy Part is opened into ſeveral little Pipes, like fo 
many Aer-Veſſels, above 4 a Foot long; as in the Common Dock and the 
Little Spurge, by ſome called Wart-Wort. 

9. h. THE Strings of the Leaf, or thoſe Fibres which are vili- 
ble to the bare Eye, are com of Veſſels of the Two General 
Kinds, /c, for Sap, and for Aer. They are joyntly diſtributed t 
out the Leaf : Yetnot fo, as to run meerly parallel ; as in Animals, 
every Artery hath its Vein : but the Aer-Feſſels are every where Incloſed, 

or as it were ſheathed in the Sap-Veſſels. 

10. s. THEIR Poſition is various and regular, not only in the 
Body of the Leaf, as is above ſhewed z but likewiſe in the 8talk : of 
which alſo I have given ſeveral Inſtances in the Firſs Book. I ſhall 
here note, and more particularly deſcribe, One or T wo more. In the 
Stalk of a Mallow-Leaf, they ſtand in Six Oblong Parcels of equal Size, 
and in a Ring near the Circuit. Whereby the Salk is ſtronger, the 
Growth hereof, before and behind, more equal, and ſo the poſture 
of the Leaf more erett. 

11. s. In Dandelyon, they ſtand in Five Parcels: of which the 
Greater ſtands a little behind the Centre of the Stalk ; figured into a 
very ſmall Half- Moon or Semi-Tube, whoſe Diametre, through a Glſo, 
is not above 3 ofan Inch. The other Four, are extream ſmall Cy- 
linders. Altogether make an Angle,twice as big __ of a V Conſonant, 
Whereby, although the Stalk be ſtrong enough to ſupport the younger 
Leaves ; yet thoſe which are grown longer, and fo not only by their 
Bulk , but their farther Exten from the Center of Gravity, are 
become more weegty' lie flat on the Ground, 

12. $&. In Wild Clary, t nd alſo in Five Parcels, the Greater 
ſtands not behind, but before the Center ; making an Arch, whoſe Chord 
in a Glſ5, is above 4 an Inch long; and belongeth to a Circle, whoſe 
Diameter is an Inch and halt. The other Four; are ſmall Cylinders, alfo 
different from thoſe in Dandelion ; the two bigger, there ſtanding 
hindmoſt;z but here, the two Leſs, and the two Bigger, within the 
two round Ridges of the Stalk, 

13. $s. From henceit is, that the Leaves of this Plart have not on- 
ly a Prone or Horizontal Poſture,but alſo make that Forceable Preſſure on 
the Ground, which can by no means be imputed to their Weight. For 
the Great Arched- Fibre ſtanding before the Centre of the Stalk, and 


thetwo Longer Round ones being —_ in the Ridges of the 


Stalk; they put on the u parts thereof to a more full and for- 
ward OE” and ſo to bow the Leaf back-ward. And the Fibrous 
Arch being, nvyy, 9g yet almoſt flat, doth hereby the more ca- 


lily yield to that Motion, 
14. $. 
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14. $. In Berage, and Moth- Mullen, they ſtand alſo in Five Par- Tub 
cels, In the former, the largeſt maketh ſtill a more bulky Arch, than *©* ** 
that of Clary ; being thicker, as broad, and of a lefler Circle or more 
bowed. But in Mxieir, it maketh almoſt an entire Oval. 

15. $s. By means of this Figuration, a ſufficient number of Yeſſel; 
for ſuch large Leaves, are not only more conveniently Diſtributed into 
them ; but alſo ſtand more fafely in the $1a/k, For were the Arch con- 
tracted into a ſolid Cylinder, it could not fo preſently be reſolved into 
ſmall Fibers. And were it laid into a flat Plate, or {traight out, cither 
the Figzre of the Stalk, and fo of the Leaf, muſt be nn or elſe, the 
two ends of the Plate, would come too near the Circumference of the 
Stalk , and ſabe more liable to the Lmpreſſrons of the Weather : as may 
be obſerved in cutting the Stalk tranſverſly, and by the Figures. 

16. $. IN the Body of the Leaf, befides the Poſttions of the Fibrous 
CE RT UTR there is one d, bigger or leſs, 
which in all Plarts, runs round the Edge of the Leaf, and hems in all the 
reſt ; but can hardly be well obſerved mn any, without ſtripping off the 
Shin of the Leaf. When the Fibres of the Leaf, are bigger,or leh tender, 1b. 50. 
as in Holy , the $kin and the Pulp are ſometimes found either rotted 
off, or caten away with Inſe#:; whereby, both the faid ſurrounding 
Fiber, and the reſt, are all very fairly viſible. 

17. h. T HE Feſels ſeem to be continu'd, in the Leaf, by being 
Ramified out of Greater into Leſs, as Feins or Arteries arc in Animals. 
Butif the Skin and Pulp of the Leaf, as ſuppoſe a e-Leaf be taken 
off, and the Veſſels laid bare x "_ help of a good Glaſs, ut will ap- 
pear 3 That they are all of the Size, every where in the Leaf; Tab. 50, 
and alſo continued throughout the fame, all ſeveral and diſtin& Pipes one 
from another, as the Thred: in a Skeiw of Silk. And that t the 
Diſtribution of the Threds which the _— compoſe, is not the Ramify- 
ing of Greater Pipes into Lefs z; but the dividing a greater Cluſter of 
Pipes, into ſeveral leſſer Cluſters, till at laſt they come to be lingle z as 
in the Diſtribution of the Nerves. 

18. 5s. The Veſſel: ſeem alſo to be Inofculated, not only fide to 
fide, but the ends of ſome into the Sides of others. But neither is 
this ever really done : the lefſer Threds, being only fo far didudted, as Tb. 50+ 
ſometimes to at Right- Angles with the greater. $0 that they are 
Inoſculated only End to End or Mouth to Mouth,” after they are come 
at laſt to their final diſtribution. 

19. $. The Aer-Feſſels, are not only, as is ſaid, Exiſtent in-the' 
Leaves of all Plants ;, but are herein alſo diſcoverable without the help 
of Glaſſer: For upon breaking the Stalk or chief Fibers of a Leef 5; the 
likeneſs of a fine Woody Subſtance, or rather of curious ſmall Cobwebs, 
may be ſeen to ——_— the broken Ends. This is taken notice of, 
only in ſome few Plants, as in Scabions, where it is more viſibl-. But 
may alſo be ſeen more or lefs, in moſt other Plants, if the Leaves be ve- Tab.51, 

tenderly broken : as I have noted near twenty years finces and 5*- 
t con) 'd them a Sort of Feſſel common to Plants, Now this 
fine Wool, is really a Skein of Aer-Veſſels, or rather of the Fibers of the 
Aer-V:ſſcls, unroaved from their Spiral Poſttion, and fo drawn out in 
_— As they appear thus unroaved and drawn out at Length, boch 
to the bare Eye, and through a good Microſcope, | have repreſented in 
two Excemplcs, the one a Scabions _ other that of a Y7ne. 

& I 20. $- 
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20. 4. THE Weftageot the Strings and Parenchymovs Fibers to- 
gether, is here made in the ſame manner, as hath been deſcribed in the 
Anatomy of the Root, and Trunk : the former being in ſome Sort as the 
Warp, the latter as the Woof of the Leaf. 

21. $. And one Example we have ( it may be more than one ) 
wherein Nature ſhews, though not a greater, yet a different Art; and 
that is the Palm-Net. For whereas in other Plazts, the Webb is made 
betwixt the Lignons-Strings and the Fibers of the Parenchyma, only vi- 
fible through a Microſcope : here the ſaid Strings themſelves are In- 

and the Weftage apparent to the bare Eye. Of theſe Palw- 
Nets or Sacks, there are ſeveral Sorts. One of them is in this 
manner. It hath a Fivefold Series of Lignoxs Strings or Fibers, The 
greateſt whereof ſwell out above the reſt ; and like ſo many Ribs, are 
obliquely produced on both hands, ſoas to encompaſs the Sack, Along 
each of theſe Ribs, on the infide the Sack , runs a ſmall Whitifh Lives 
being a Thread of Aer-Veſſels growing thereto. Betwint theſe Ribs or 
a Strings, there are others much Two or Three betwixt Rib 
Rib, Parallelly interjefted. On the infide, there is a Third Series, 
which is alſo obliquely 3 but tranſverſly to the former. The 
Fourth and Fifth, confiſt of the ſmalleſt Strings 3 not only Tranfverſly 
produced, but alſo Alternately, from the outſide to the inſide of the 
Sack, & vice verſa. By theſe two laſt, all the reſt are molt clabo- 
rately woven into one entire and ſtrong piece of Work. 


(OO— 


CHAP. V. 


Of the Duration of Leaves, and the Tume of their 
Generation. 


N Evergreen, is one above a Plant which is 
fimply Perennial : of T his,only the 7rank and Buds 


live all the Wizter; of That, alſo the Expanded 
ns And an 


ow, s a degree above an 
: here, the Buds and young Sprigs, do 
da \Y only hve; there, they grow and are put forth. 
"a © 2. h. An Evergreen, is made ſuch, either by 
the Toughneſs of the Skin, and Cloſeneſs or Denſity of the Parenchyme, 
whereby the Leaf is better able to endure Cold 3 as in Holly: or by the 
extream Swakneſ; or Fewneſ; of the Aer-Veſſels, whereby the Sap is Jes 
dryed up, and fo ſufficient, even in Winter, for the Nouriſhment of 
the Leaf, as in Box, and Tew, as alſo Fir, and all Reſiniferons Plewts. 
3. h$. The perpetual Growth of a Plant, ſeemeth to depend chiefly 
on the Nature of the 8a4p. For all J»yces will not ferment alike, nor 
with the ſame degree of Heat. So that whereas many Plents require a 
ter Heat, as that of Sumaer, for the fermenting and diſtribution of 
their J»zces, and fo their growth; the Warmth of Spring is ſufficient for 
many others; and for ſome few, that of Winter it felt. 
' 4 9% AS TO the Time whereinthe Leaves are formed ; Firſt, 
It 1s very probable, That in thoſe Plarts which have Leeves ( befides 


the Di//amilar ) of Two diſtint Figures, as bath the Little Common 
Fell, 
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Bell, and ſome others; the Under-Leeves, which differ in Shape from 
the reſt, are all at firſt formed in the Flame, before it begins to ſprout 4 
and the reſt afterwards; That is toſlay, that the former Leaves, arc all 
formed ( out of Sep from the Trank ) with the Seed it (elf, and fo 
compoſe one Principal Part thereof, {c. the Plame : the latter, not till 
after the Seed is fow'n, and fo the Plume ſupply'd with Sap imme- 
diately from the Root. Which Sap, it ſeers, is fo far different from 
the former, as ſometimes to a different Sort of Leeves. 

+. s. SECONDLY, ofthe Bud: of all Trees, and of Pereawi- 
Stalks, it appears, That they conhilt of a great number of Leever, all 
perfetly formed tothe Centre ; where, norwithſtandiog, they are ſome- 
rimnes, CN So that all the Leever which 
ſtand upon a Brench or Cien of one whole Years Growth, were adtu- 
ally exiſtent in the Had. It walſo very obſervable, That alt 
theſe Buds begin to be expanded not till Sprizg, yet are they entirely 
Formed, as to all their Integral Parts, in the foregoing. So 
that the whole Stock of Leaves which grow upon a Tree, or any Per- 
—_y _——_—_ oy were made, or attually in being, the laſt 

. A greater , more ſubtilized Aer, and better concotted 
ou. s. LASTLY, of all Amma! Plants, in which there are © 
veral Succeſſive Generations of Buds, one under another in one year x 
al [ have not made the Remarque, yet am apt to believe, That 
as the Leaves in every Bud arc all formed rogether, as in other Plants : 
ſo likewiſe,that the Succeſſive Generations of the Under- Buds, begin at 
certain ſtated Tera : as in ſome Plants, at every New Moon 5 in others, 
at the Full Moon; and in fome perhaps; with both, ar every 
Fourt'night. 


c—_ _= rn—n—_ ne 


CHAP. VL 


Of the Manner of the Generation of the Leaf. Where 
alſo, that of the Two General Parts of « Plant, ſc. the 
Lignous and Parenchymous, is further explain'd. 


S$ HES 
1 been mentioned. It may here be 
_ That the Fibers of the 

" being never Braced in the Stalk; itis a 

- ive for their berter ſpreading in 

ERS the Leefi As alſo, that the fame is much favour'd, 

ABR by the extream (malneks of the Aer-#effelr here- 

| SPARE in : whereby they are more eaſily divaricated,in 
| the lefier Frbers, and fo the Leef dilated. 

2. s. BUT theſe and the like are to be a ſecondary Or- 
dev of Canſer 5 which ſerve rather ro carry on and improve,that which 
Netzre hath once begun. 
the viſible Mecheniſas of the Ports ; but alſo the Principles of which 
they are compoſed z wherewith , Nature ſeems to draw her firſt 


Srokes. 3. Þ 


Cauſes of the Figures of Leaves, have B.1, Ch. 4 


And therefore, we muſt not only conſider Les, $.5 4 
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3. $. Now of theſe, I have formerly, and as I conceive upon good 
ground, ſuppoſed, the chief Governing Principle, to be the Saline, 


* whether ne, Acid, or of any other Kind : being in ſome fort as 


the Mold of a Button, to which the other Principles, as its Attire, do 
all conform. Or the Salts are, as it were, the Bones; the other Prin- 
ciples, as the Fleſh which covers them. 

4. $. A further Argument hereof may be deduced from the Cuti- 
cular and other Concretions, commonly called Mothers, in Diſtill'd Wa- 
ters, Vinegar, and other Liquors. For in theſe Concretions, there is all- 
ways a tendence to Vegetation ; and many of them are true FYegetables 
in their Kind ; as ſhall hereafter be ſeen, Now the Liquors, in which 
theſe are ted, do always, wholly or in part, loſe their Taft and 
$mell, ſo become Yapid. The more (enfible Principles therein 
having made their Tranſit from the Flxid, into the Concrete Parts. So, 
I have known, ſometimes, Vinegar it ſelf, to become by theſe Concre- 
tions, almoſt as Taſtleſs as Common Water. Whereby it ſeems evident, 
That of Yegetable Principles, there are ſome, more Maſterly than others: 
and that of theſe, the Saline is the chief. The ſame is likewiſe argued, 
from the frequent Experiment of many good Husband-men 3 that moſt 
Bodies which abound with Salt, are the greateſt Nowriſkers of Plants. 

5. $. This Saline Principle, as i hinted, is to be under- 
ſtood, a Generik Name, under which divers 8pecies are comprehen- 
ded ; and of ſome whereof, it is always compounded, as in other Bodies, 
ſo in Plants, As ſhall be made to appear, by divers Experiments, when 
we come, hereafter, to ſpeak of Yegetable Salts, Whereby we are con- 
ducted, yet further to enquire, What are the Princinples of this Prin- 

rple 2 


6. h. NOW theſe ſeem to be Four 3 a Nitroxs, an Acid, an Alks- 
line, and a Marine. The Admixture of the Firlt, is argu'd from the 
Place, which Nature hath aſſigned for the Generation and Growth of 
moſt Plants, ſe. neither in Caverns under Ground, as for Mineral: ; nor 
above it, as for Animals; but the Surface of the Earth, where this 
Sort of Salt is copioully bred. And doth therefore prove, not only a 
Mixture, but a good Proportion hereof with the other Principles of a 
Plant. Hence it 18, that Dew or Water on Windows or Plain and Smooth 
Tables, by virtue of a Nitro- Aerial Salt, is often frozen into the reſem- 
blance of little Shrubs, And the like Figere I have often feen in a well 
filtred Solution of the Salt of any of our Purging Waters, as of Epſom, 
&c. _—_ to ſhoot. Produced, as I conceive, by the Nitre, which 
with the Kain or other Waters, is waſhed down from the Swrface of the 
Earth, and fo mixed with the Mineral Salts. 

7. 9. The other Three Salts are exhibited, by the ſeveral ways of 
Reſolving the Principles of a Plant. Many Plants,even in their Natural 
Eſtate, do yield an Acid Juyce. And = of yan of many more, by Fer- 
mentation, will become Acid. And , by Diſtilation in a Sand- 
Furnace, yield an Accid Liquor. 

8. s. By Calcination, all Sorts of Plants, yield more or lefs, both of 
a Fixed and a Yolatile Alkaly : the former, in the Aſhes; the latter, inthe 
Soot. And, at leaſt the generality, by Fermentation alſo, yield a Volatile 
one; or ſuch a kind of Salt, which, whether we call an Urinoxs, or 
otherwiſe, hath the like Odowr and Taft with that of Urine, Harts- 
Horn, Sgot, and the like. 

9 $: 
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9. &. The Marine, is obtained no other way, that I know of, but 
from a Solution of the Alkaline, upon its being expoſed ro the Aer. 
The wherof, I ſhall particularly fet down in a following D#i- 
ſeourſe. Of theſe Salts, mixed in a certain proportion, together, and 
alſo Im ted with ſome of the other Adive Principles of a Plant, 
and not without an yer ghotnr Ry one = 
that which I call the al, is uced: of which, I ſhall i 
an account in the ſame Diſcourſe. om" 


10. s. ALL THE Four Sal; above mentioned, ſeem in their Or- 
der, to have a (hare in the Formation of a Leaf, or other Part of a Plant: 
toe and my twig Ren COR —_——— 

leid : But in every Fluid t is a perpetual imteſtive of 
Farts. So that the firſt Intention of Moto in That ſome of thoſe 
Parts be diſpoſed to Reſt. Now of all the Principles of a Plazt, there 
are none hereunto more diſpoſed, than their Salts 3 whoſe Particles, 


ing hgu'rd with Sides, as often as they touch Side to Side, like 
_— ely poliſhed, they will her. And the 
Particles of Marine Salt, being Cubicks; and ſo,with 


ro their Fi 
gure,of Balk than thoſe of any other Salt; they will hereby, be 
moſt _ firſt of all diſpoſed to Reſt 3 and fo become, as it were, the 
Foundation of the following Superſtrudure. 


1, _ latention m—_ * That An. Particles be 
brought to in a certain Poſition, agreeable to t igzre of the 
Parts which are to be formed. And therefore in the next place, all 
thoſe Parts of a Plant which are truly Lignons, by the Marine Salt, 
with the afliſtance of the Alkalire, but eſpecially of the Nitroxz, arc 
made to ſhoot out in Length, or into an innumerable company of ſmall 
Cylindrick Fibres : theſe Salts being, altogether, ſturdy i reſiſt 
thoſe Lwpalſer which might incline to conform to any other Figure. 


12. h. THE next Intention is, That theſe Fibres, at the ſame tine 
in which they are formed, may likewiſe receive ſuch a Poſture as will 
beſt anſwer the indented Shape of the Leaf. Which Poſture, although 
in the Growth of the Leaf it is much Govern'd by the Aer-Veſſels 3 yet 
in the Generation ſeems to be firſt derermined by the foremen- 
tioned Salts, according to their ſeveral Angler, whereby they are dif 
ferently applicable one to another, 


13. Ss. Now all the Sides of the Marine Salt, and the Sides and the 
End: of the Nitrous, y fo called, ſtand at Right Angler. And 
it 1s , from the Figare of the Cryſtalls in Spirit of Blood, 


Tab. 54: 


and ſome other Bodies, that the Particles of the Alkaline are Square at Ty. Ty 


one End, and Poynted at the other. And thoſe of the Acid, at both; 
And that, withal, they are Shorter and more Slender. 


14. $. It ſhould therefore ſeem, That where the Alkaline Salt is 
any way predominant,and that the Particles thereof are placed End to 
End; t 
declining their parallel Growth, _ to ſhoot out obliquely, or at An- 

e. 


ts g. 


gles one with another, and thoſe 


the Lignons Fibres ( as the larger ones in many Leaves ) 7 


ab. 53: 
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Tab. 53 


Tab. 53, 


15. $. If the ſame Salt be predominant, and ſome of its Particles 
placed, with the Pointed End of one, to the Side of another, or the 
Square End of one, to the Poynted End of another ; there the faid Fi- 
bres begin to ſhoot at Angles lefs Acme. 


16. s, But ifcither the Marine or Nitrows Salt is predominant ; or 
ſome Particles of the Alkaline, are placed with the Square End of one, 
to the Side of another; there the Fibres begin to make, not Acute, but 
Right Angles ;, as do the greater Fibres, in ſome Leaves; and the ſmal- 
ler, 1n all. 


17. $. IN the ſame manner, the Fibre in the Circumference of 
the Leaf is alſo governed ; the Particles of the faid Salt, being reducea- 
ble, not only to any Angle, but alſo ro any Circle, or other Crooked 
Line, as they are variouſly applyed. For if the wajor part be applied 
End to End, and only every Third or Fourth applied End to Side, they 
produce a great Circle, But if the Poynted End of each, be ſet to the 


' Side of another, they make a leſs. And if the Application be the ſame, 


Tab. 53. 


but to the contrary Side, they thence begin a new Circle with the 
ſame Diameter, but with another Center, anſwerable to the intended 
Shape of the Leaf. 


18. s. AFTER the ſame manner, the Aer-Veſſels may be formed by 
the Particles of the Acid Salt. Which, without being ſuppoſed to be 
crooked (" as thoſe of the Aer, at leaſt the compounded ones, probably 
be ) only by appiying the lefler Side of one, to the greater Side of 
another, will be reduced to any either Circular or Spiral Line. 
And fo, likewiſe, for the produttion of the winding Fibres,which com- 
poſe the Bladders of the Pith and other Parenchymons Parts of a Plant. 


19. $. Thusdoth Nature every where yeiautretn. For what She ap- 
pears in Her Works , She muſt needs be alſo in their Caxſes. 
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PART IL 
CHAP. I 


Of the EMPALEMENT. 


3 NEXT mee the Flower. Where I intend 
not to t thi which have been by Me 
- 7 in he 3 ork And the — 
%& ing Diſcourſe of Leaves, will excuſe me from di- 
g vers particulars, common to Theſe and the F lower. 
| here therefore remarque ſome things not be- 
| fore mentioned, or but is tranfis , and fuch as 

are moreparticular to the F lower. 

2. s. And Firſt, t may be noted 5 That where the Leaves of the 
Flower are few; thoſe of the Empelement or Green Border, are cither 
of the ſame Number, or juſt halt as many, whether even, or odd. So 
in Lexcarmtbenuns and Chickweed, there are Five Leaves $ infthe former 
Five Ezpalersy in the latter, Ten. In Great Celandine, there are 
Four Leaves, and but Two Empeler:; and fo in Poppy. The Arith- 
metich of Natere being every where ſuitable to Her Geometry. 

3- s, Of this Part of the Flower it is likewiſe obſervable, That 
t 1s rarely, if ever, entire or one piece, but parted into divers little 
Leafy Pater, eſpecially in all F lowerr with the Florid Attire, as of Mari- 
[4 Dai "a like 5 being fo numerous, as to make a Dowble, and 
often a Treble, $n4adruple or Quintuple Border. Whereby they are apt- 
ly deligned, not only to prote# the Leaver of the Flower in the Bad; 
and after their Expanſion, to keep them tite : but alſo, by zeceding, 
Bredthways, one from another, and fo making a greater Circle, gra- 
dually togive way for the full Growth and fate ſpreading of the At- 


tire, Which, in regard it conſiſts of Parts ſo exquiſitely tender, were 
Dd » tho 


Ch. 3. 


Tab. 54. 


Tab. 54- 


Tab. 54. 


it pinched up too cloſe, would be killed or ſpoyled before it came to 
the Birth. As Teeming Women, gradually flaken their Laces 3 gr as 
Taylors uſe to ſplit their Stomachers into ſeveral Lappets, to ſpread, as 
their Belly riles. | | 

4. $. Nor is the Poſture of the Parts in the Empalement leſs ſuita- 
ble: not being filed one juſt over ariother, but alternately. Whereby 
the Pales or Parnciles of Onder-0rder, (erveto ſtop up the gaps 
made by the Receſs of the . And fo, notwithſtanding they all 
make more roome, yet all conſpire to keep the Aer our. 

5. $. It is alſo worth the notice, That, for the ſame purpoſe, the 
Edges at leaſt, of the ſeveral Pales, are neither Fibroxs,nor Pulpy ; bur 
ſo many extream fine tranſparent 8kjns, as in Chamemile, Whereby 
they cloſe ſo exatly one over another, that it is impoſſible for any Aer 
to creep in, or any Steams uſeful to the Attire or Seed, over haſtily to 
perſpire. As we uſe, when we have puta Cork into a Bottle, to tie a 
Bladder over it, 


CHAP. IL 


Of the FOLIATURE. 


x H E Leaves of the Flower are folded up in ſuch 
Sort, as is moſt agreeable to their own Shape, and 
that of their incloſed Attire : whereof I have 
given Inſtances in the Fiſt Book, I ſhall here 
add ſome further Remargues. 

2, $. The Leaves of the Flower of Blutts- 
Ng j ria, although of different Size and Shape; are 

ſo lapped one over another, as to make an 
Equilateral Pemtangle. 

3- $. The Spiral Fold, which is proper to the Flower, and never 
ſeen in the Green Leaves ;, as it is it (elf immediately viſible on the Sxr- 
ace, fo by cutting off the top of the Flower before it is expanded, 
ſcems alſo to make a Hebix 5 as in Perwincle, the larger Comvolenlss, &c. 

4. $. Inſome Flowers, where the Attire is lofty or ſpreading, as in 
Holioak , together with the Spiral Fold, the Lever are all at the top 
tacked down a littlez thereby making a blunter Come, and fo a more 
ample Pyramid for the incloſed Attire. 

5. $. In Poppy, although the Leaves are extraodinary broad, yet 
being but few, and inclofing a ſmall Attire ; they could not be well re- 
duced to any regular Fold, without leaving ſuch a Vacuity, as by being 
filled with Aer, might be prejudicial to the Seed. For which reaſon, 
they are cramb'd up within the Empalement by hundreds of little 
Wrinckles or Puckers ; as if Three or Four fine Cambrick Handcherchif: 
were thruſt into ones Pocket. 


6. $. 
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6. $. In Ladier-Sower, the Leaves are neither laped one over ano- 
ther, as is moſt uſual, nor fer Edge to Edge, as ſometimes, but Side Ta. 54. 
to Side, anſwerable ro their Shape, and the Diſtribution of their Ft 
bres, Their broad Tops being alſo rowled up fo as to make a Cone. 
In Ladys- Looking-Glaſs, they alſo Side to Side, but in a different 
manner : in the Former with the Sides ſtanding inward, but here, 


bearing outward. 

7. $. Inthe Aarvel of Peru, the Fold is likewiſe very peculiar. 
For, beſides the ſeveral Plates, about Six, w the Flower is ga» 145 54+ 
thered in the Midle 5 the Top of it is alſo gathered up by as new 


ſtint Plates, underneath the former + theſe rowled or wreathed up 
together ſo exaQly, that the like could hardly be imitated by a very 
dextrous Hand. 

8. s. OF the Hair: upon Flowers and their Uſe to the Attire, 1 Ch 5- 
have alſo (; in the Firſ# Book. I ſhall here add, That they are 
likewiſe of Uſe to the Leaves themſelves, that is, for their cloſer and 
faſter Conjandion, For of ſome Flowers it is obſervable, That they 
are all over h, ſaving on their Edges, which are border d with 
Fringes of Fair 3; as of SpaxiſÞ Broome, Dulcamars, and others: In Ty, gg. 
which, the Hairs on the of one Leaf, are ſo complicated, or at 
leaſt indented, o_ thoſe of another, that all the Leaves ſeem to be 
but one piece. we (ceing it ht, by this meanss to tie them t 
ther, leſt they ſhould be ex before it be due time. 0” 

9. s. Many Flowers i of Hairs, arc beſet round about, with 
a Number of ſmall Parts, not ending in a Poyrt, but having a 

ad. Sometimes oval, as in Swep- Dragon, like the Horns of a Butter- 
fly, or a Plammers Sodering-lron. But uſually Globalar, as in Deadly 

ehiſbade, like ſo many little Maſbroow: ſprouting out of the 
F lower. 

10. 5. Out of theſe Heads, doth ſometimes iſſue a Gummy or Bal- 
famick Juyce. From whence that Clammineſs of ſome Flowers, 
whereby, being handled they ſtick ro our Fingers, as do thoſe of Blu- 
teria, and of gold ; and thoſe of Colwr Joris, where the faid Heads 
are ſo ſoft and ſucculent, that they reſemble ſo many little Drops of 

ſame, hy mayer ay 1s felt upon freſh Carduvs, may per- 
ps from the like Cauſe. 

11. h. THE Number of the Leaves of the Flower hath been no- 
ted by the Learned Sir Thomas Brown, to be uſually Five. And this Treat. of 
Nature fo far affefteth, that many times where the Leeves of the ſame the Sixc, 
wo are of a different Size, yet they keep to this Number, as in Tab. 54. 

arla. 

12. s. Talſo add, That eventhoſe Flowers, which are not proper- 
ly parted into Leaves, have yet their Tops uſually divided into Five 
_= Scallopr 5 as thole of Tead- Flax, Snap-Dragon, Coded- Arſmart, 

lary, Broom, and others. And when the Flower hath more than Five, 
even many times Five Leaves z yet the Top of each Leaf is indented into 
Five Parts 4 as in Scorzoncre, Cichory, and all the Intybous Kind, with Tab. 54. 
many others. 

13. $. From whence and other like I=ſtances, it may ſeem, That 
there is ſore certain Species of Salt in Nature, and that in moſt Plants, 

- whoſe Agency there are ſtill ſome Footfteps or other in the 
lower. 


t4. $. 
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B. 2. P. 2. 
$. 65, 66, 
67. 


B. 1. Ch.s. 


14. h$. The Number of the Leaves, as hath been faid, iscommonly 
Five. Yet ſome Flowers have fewer, and fome more, and that with 
Conſtancy, in divers Nambers, from One to One and Twenty x perhaps 
in all, ſo far. The Flower of Acanthus Syriacus, ts in a manner one 
ſingle Leaf, that of Monks- Rubarb, Three-Leav'd ; of Poppy, Croſs 
wort, Radiſh, and many others, Fowr-Leav'd ; the greater Number of 
Flowers, Five-Leav'd; of White Hellebore, Tulip, Onion, and moſt 
Plamts with Bulbons Roots, Six-Leav'ds of Wild-Crowfoot, Seven- 
Leav'd ;, of French Marigold, commonly = Leav'd:;, of Flower-de- 
Ince, Nine-Leau'd:; of Chickweed, Ladies: Mantle, Ten-Leav'd; of St. 
James's Wort, Thirteen-Leavd;, and I think of Febrifnga, Cotula, Age- 
ratum, Corm Marigold, with others; and of Chamemile, puphihal- 
mum, and ſome few more, the Leaves are commonly One and Twenty. 
In that of St, James's Wort ,* the Number is fo conſtant that there is 
ſcarce OneFlower in Forty, wherein the Leaves are more or fewer than 
Thirteen. Divers of which Nambers, ſeem alſo to have ſome relation to 
the Number 5. For 9, is Twice; 12, Thrice z and 25, Five times 5 run- 
ning into it ſelf. 

15. s, THE Corftitnent Parts of the Flower are the ſame asthoſe 
of the Leaf, ſe. the Parenchyma or Pulp,and the Veſſels. But in the Baſis 
or bottom of the Flower, the Parenchyma is commonly much more ſpor- 
ey and dry, than in the Leaves ; conteining, after the Flower is open'd, 
little or no Sap, but only a dry and warm Aer. Which ſtanding con- 
tinually under the Seed,haſtens the Matwration or due Exiccation there- 
of: as we uſe to dry Manlted Barly over a warm Kills. 

16. $. The Veffels of the Flower, are both for Sap and for Aer, as 
well as in other Parts, And both of them ſometimes, even in the Skin 
of the Flower ;, as may be argued from its being ſtained with divers 
Colours ; produced as hath formerly been ſhewed , & the mixed 
Tin&nres of the ſaid Veſſels, Theſe Colowrs, in many Flowers, as Tu- 
lips, as they are in the Shin it ſelf, ſo therein only ; the Pulp of the 
Leaf being white. 

17. $. The Lignons or Sap-Veſſels are fewer,and the Aer-Veſſcls (mal- 
ler in the Flower, than in the Leaf. And therefore it is very difficult 
to obſerve the latter by Glaſſes 3 eſpecially the Proportion which they 
hold to the other Parts. But if you break the Leaves of ſome Flowers, 
with very great gentleneſs ; they may hereby be Unroeved or drawn 
ont, as in the Green Leaves, to ſome viſible length ; and their different 
Number in divers Flowers may be diſcerned. 

18. s. THE Ofc of the Flower or of the Foliatwre whereof we 
are ſpeaking, is various; as hath formerly been ſhewed. I now only 
add, That one Of hereof ſeemeth to be, for the Separation of the 
more - Volatile and ſtronger S»{phur of the Plant. That fo the Seed, 
which lyeth within or next it,may be ſo much the milder,and the Prin- 
ciples thereof more fixed and concentred. And this, both for its ber- 
ter Duration till the time of Sowingz and alſo, that its Fermentation, 
when it is ſow'n, may not be too hot and precipitates but ſuitable to 
ſo flow and equal a motion, as is the Vegetation of a Seed. 

19. 5. And that this Swiphrr is ſeparated and diſcharged by the 
Flower, ſeems evident, not only from the Strength of its Odoxr, above 
that of the other Parts; but likewiſe, in that many times where there 
1s Ro Flower,or that very ſmall, the Seed, that is its Cover,as in the Omv- 

Felliferonsr 
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belliferons Kind, is the more odorous. And therefore alſo, the Vine 
hath no Flower, partly, that the moſt Falatile Spirit and Sulphur might 
all run into the Fruit. 

20, 5. THE Figere of the Flower, although it is often much more 
complex, than that of the Leaf: yet there is no doubt, but that the 
Meaſure hereot may be in ſome way, anſwerable to that exem- 
plified in the ing Part. The difference is only this, That 
whereas the Green s, and the Plain Leaves alſo of the Flower, are 
all meaſured by the parts of ſeveral Circles : thoſe Flowers which 
are Belljed, and thoſe Leaves of the Flower which are not Plain, 
but Convex, are all meaſured by the parts of ſeveral Spheres. And as 
the Diametres y >> os "up" 1 bear a — proportion to the midle 
Stemm of the $3 fo the Axes of thele gpberes, to an imaginary 
one in the Centre of the Flower. 

21. s., NOW the reaſon why the Figure of the Flower is more 

plex, than that of the Leaf; may be, partly, becauſe it is under 

the and Government of thoſe Salts, which are here more 
refined and depwrate, than in the Leaf; and fo more free to lay the Foun- 
dation of any kind of Figere, for which, of their own Nature, they are 
adapted. Partly, for that as the Nitrous and Alkaline Salts are chiefly 
regnant inthe Leaf; fo in the Flower, in which the Parenchymore Part - \ c 
hath a greater («) proportion than in the Leaf 3 it is molt reaſonable, £, pos 
to align the Predominion to the Acid (b): the Particles whereof, both as 6 49 b_ 
they are lefs,and alſo poynted at both ends, (c) ſeem to be more eafily 5 Þ ; 
applicable one to another for the making of any Sort of Line or Figure. k 6.5 13 
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CHAP. IIL 


Of the Attire, and firſt of that fort which may be called 
Scmuniform. 


IT HIN the Foliatzre ſtands the Attire x which is 
of Two general Kinds, every where Various and 
nt; according to the Deſcription | have given 
of them in the Firſt Book, I (hall here add fome Cz, g. 
further Remargues. | 

2. $. And firſt, of that Sort of Attire, which 
” may be called Seminiform z; being uſually, as it 
were, a little Sheaf of Seed- like Particles; ſtanding on fo many Pe- 
dicills, as the Exr doth upon the Exd of the Straw. 

3. $. Oftheir Colour it is obſervable, That for the molt part, they 
are White or Tellow ; ſometimes plewy but never Red, let the Flower 
or Foliature be of what Colovr it will. Neither doth their Colour all- 
ways follow that of the Foliature, although that be not Red. Where- 
by it appears, how very Curious and Critical Natzre is, in the Sepere- 
tion of the Juyces in Plants : that fuch ſmall Parts as theſc of the Attire, 
and fo near the Leaves of the Flower, ſhould yet receive a different 


TindGure. 


4. $. 


x6$ The Anatomy Book IV. 

4: $- Theſe Parts differ alſo in their Poſotion z ſtanding ſometimes 

Tab double upon each Pedicil, as in Toad-fiax, Snepdragon, and lome others; 
* 55* but uſually ſingle, as in Blattaria, Clematis Auſtriaca, &c. Sometimes 


Tab. 56. 


Tab.35,565 
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faſtned to their Pedicils at their middle, ſtooping down after the man- 
ner of Poppy and other hanging Flowers 3 as in Speniſb-Broow, Hyſop, 
Scabeons, Beben, &c. Sometimes they ſtand ereQted, as in Clematis 
Auftriaca, Ladyes-Looking-Glaſs, Rape-Crewfoot, &c. Thoſe of Coded 
Arſmart have no Pedicils, but ſtand upon a large Ba 

5. $. Of the Pedicils themſelves, it is to be noted, That they are 
rarely faſtned to the Top of the Repoſuory or Caſe of the Seed, bur 
round about the Bottow, Partly, That hereby they may the better in- 
tercept and ſeparate the 1» Parts of the Sap from the Seed. 
Yet in the Coded prey" ha. rw = Top. CO the only 
thi liar in that Plant ; it being the property t to ejacu- 
late oi Seed, u the leaſt touch. Which y ſeemeth to de- 
pend, parth, upon the Poſition of the ſaid Pedicils, as ſhall be ſhewed 
mdf ___ the Seed. 

F heſe Seed-like Parts are alſo of different Number. In Great 
Celandine, Roſe, Rape-Crowfoot, numerous; in Great Plantaine, and 
ſome other Herbs, much more conſpicous than the Foliatzre it ſelf, In 
Germander-Chickweed, they are always Two, and no more. Sometimes 
they follow the number of the Leeves, eſpecially in the number 5 4 as 
in Blattaria, Black Henbean, &c. In Stichwort and Lychnis Sylveſtris, 
they are 10, juſt double to the number of the Leavez. 

7. $. They differ alſo in their Bigneſs, being in ſome ſmaller Flow- 
ers, large; as in Borage, Ladys-Looking-Glaſe, and others: and in ſome 
larger Flowers, leſs ; as in the Roſe 

s. $. Buteſpecially in their Shape, which is always very —_— 
and with much Variety. In Borage, like the point of a Spear, In 
taria, like a Horſe-ſhoove. In Clematis Awſtriaca, like the Spatula, where- 
with Apethecaries make their Mixtwes, In Mallow, like a Head-Rol.. 
In Hy/op, they have one Cleft before ; in Blattaria, one round about ; 
in Water Bettony, one at the Top; in Scabions, they have a double Cleft, 
one on each fide; and fo in St. Johns Wort, Hyoſcyamws, and others ; 
before they open, in the Shape of a double Purſe, 

9. $. Theſe Parts, arc all hollow ; each being the Thecs or Caſe 
of a great many extream ſmall OR ns lar, or otherwiſe 
Corvex 4 but always regularly fignr are all crowded her, 
and fafined in cloſe Renky, without any Pedicils, to the Infides of the 
Theca, like other leſſer Seeds within a er ; or after the ſame man- 
ner as in Hyoſcyamwe and ſome other Plants, the true Seeds themſelves 
grow all round about cloſe to the Bed of the Caſe; as in Clary, and 
the Figures now referred to,may be ſeen. And when they are ripe, the 
Caſe allo opens and admits them to the Aer, as the Seed-Caſe doth the 
Seed, The whole Attire, together with the Foliature and Seed-Caſe, 
See in one Example, a the Figures. 

0. $. The Colour of theſe ſmall Particles conteined in the Theca, 
is alſo different. But as That is ufually White or Tel/ow, fo are Theſe : 
ſometimes Blewiſh; but never Red. And ſometimes not of the fame 


Colour with that of the Thecs. Which further ſhews how ſcrupulous 
Natere is, in differencing the Tind#wres of the ſeveral Parts. 


II. $. 
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tt. $. They are allo of different Bigneſs and Figure. Thole i 
Snap-dragon, are of the ſmalleſt Size I have ſeen; being no bi 
through a good Microſcope, than the leaſt Cheeſe- Mite to the 

Eye. In Flantain, allo through a Glfs, like a Scurvy-graſi-ſeed. In 


in 
Tab. 58. 


Bears-foot, like a Meuſtard-ſjeed. In Carnation, like a Turnep-Seed. In 


Bindweed, like a Peper-Corn. I all theſe of a Clobular Figure. 

12, In Devils-bit, they are alſo Rownd, but deprefled, like the Seed 
of Gooſ-graſs, or a Holland Cheeſe. In the Bean and all forts of Pauls 
and Trefoyls, as alſo in Blew-bottle, &c. they are Cyl 
Lilly, Oval, one 5® of an Inch long,like an Ants- 
ſhade alſo Oval, but ſmaller at both Ends. And thoſe of Pancy, Cu- 
bick, In all theſe and the former, they are Smooth. 

13. $. But in Mellow, Holjoch, and all of that kind, they are be- 
ſet round about with little Thornes i w each looks like the Seed- 
Ball of Roman Nettle, or like the Frait of 
led Piſcis orbis minor, or the Murices, _— » we 
alſo very great, ſhewing, through a , of & of a 
White Poa s being 200 or 300 times biger than ons ; 
of which there are about a Thow in cach Thecs, that is, in the 
of about 1000 Cabical Part of an Inch. 


by Wars. 


. where theſe Parti- 


15. s. In ſome Plants, as in Deadly Night-ſbade 
ales are White, they ſeem, by a very good ; ous Poſi- 
tion, to be compoſed of Parenchymons and Lignous Fibres, \titched up 


together, as in the other Parts. 

15. $. In Colocmbis, ( and with ſome Analogy in Wild Cacumer, 
and I ſu all of that kind ) the Attire is very peculiar, not confiſt- 
ing of ſeveral little Thece, upon ſo many Pedicils, as is deſcribed; but 
is all one entire Part, like a thick Columns in the midſt of the Flower ; 
having ſeveral little Ridges, and Furrows winding from the Top to the 
Bottom round about. In the midle of cach runs a Line, where 
the Skin, after ſometime, openeth into two Lips, ing the Globy- 
lar Particles coneined in the hollow of every . 

16. $. Where the Attire conſiſts of ſeveral Seed-like Parts, as is 
deſcribed ; there, another Part diſtin, like a little Colmne or Pine- 
cle, ſtands on the Top of the Qterxs or truc Sred-Coſe, Which is 


alſo regularly and variouſly Figured. In Bindweed, it hath a round 
Head, \ike that of a great Pim. In the Common Bell, St. Jobnr wort, it is Tah,g6,575. 
divided into Three Parts. In Gerarizm, into Five 3 In Afarun rw 

wit C 


$ix. Sometimes, the Head is Smooth, and ſometimes 
tle Thorns, as in Hyoſcyamns. Of the Uſe of theſe Parts, anon. 


q_ T1 Tab. 58. 


Apple, or the A c—_ Tab, 58. 


170 


The Anatomy 


Tab. 58, 
&c. 


CHAR Iv. 


Of the FLO RID ATTIRE. 


N THIS Attire there is alſo much Elegant Vari- 
ety, according to the Deſcription we have given 
of it in the Firſs Book. It always conklh of 
ſeveral &xits; Ten, Twenty, Fourty, a Hun- 
$ dred, or more, according to the Bigneſs of the 
Flower. And every Sxit moſt commonly, of three 
diſtin Parts, all of a Regular, but Different F3- 
wre. The utmoſt Part, is always like a little 
Flower with Five Leeves and a Twbular Baſe, like that of Cowſlip. So 
that every Flower with the Florid Attire, Emboſomes, or is, a Poſy of 
perfeft Flowers. 

2. $. In ſome Flowers, every one of theſe Florets, is encompaſſed 
with an Hedg of Hairsz and every Hair branched on both ſides 
almoſt like a 8prig of Fir; as in Aﬀer Atticus, Golden-Rod , 2nd 
others. 

3. $. The Baſe of the Floret is uſually Cylindrick, but ſometimes 
Square, as in French Marigold. And the Leaves hereof which, for 
the moſt part, are Smooth on the Infide, in the ſame Flower are all 
over Hairy. And the Edges of theſe little Flowers, are frequently 
Ridged, or as it were, He md, like the Edge of a Band. 

4- $. The midlemoſt of the Three Parts, which I call the Sheath, 
is uſually faſtened towards the Top, or elſe at the Bottom of the Floret. 
This is rather indented, than parted into Leaves. The Swrface ſeldom 
Plain or Even, but wrought with Five Ridges, and as many Gutters 
running almoſt Parallel from the Top to the Bottom. 

" $5. $. The Inmoſt Part, which I call the Blade, runs through the 
hollow of the Two Former, and fo is faſtned, with the Floret, to the 
convex of the Seed-Caſe. The Head and Sides of this Part, is always 
beſet round about with Globulets, commonly through a Claſe, as b 
as a Tyrnep-ſeed, or a great Pins-Head. In ſome Plants growing coke 
to the Blade, as in the common Marigold ; in the French, and others, 
upon Pedicils or little (lender Stalks. Theſe, as the Blade fpringeth up 
from within the Sheath, are (till rubed off, and fo ſtand like a Powder 
on them both. And ſometimes, as in Cichory, they ſeem to grow on 
the Inſide the Sheath, if it be fplit with a ſmall Pin: as alſo in Knap- 
weed, in which they are numerous. Yet in the Seed-like Attire, always 
more numerous, than in the Florid. 

6. h. The Headof the Blade is always divided into Two, and ſome- 
times into Three Parts, asin Cichory; which, by degrees, curl outward, 
after the manner of Scorpion-Graſs. 

7. S$. The D— now given, agrees principally to the Coryar- 
biferous Kind, as anſy, Chamemile, and the like. But in Scorzoxera, as 
alſo Cichory, Hawk:Weed, Mouſear and all the Intzbows Kind, with many 
more 
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more, the Attire is not ſeparate from the Foliature, fo as to ſtand with- 
in that in one entire Poſy 3 but every Leaf of the Flower hath its own 
Attire apart. For the fake of which, the Baſs of every Leaf is formd 


into a little T»be or Pipe, whereby it emboſomes its own Attire within Tab. 62. 


it ſelf. Confiſting commonly of 7'wo Parts, a Sheath and a Blade : the 
Leaf it (elf anſwering to the Floret in other Flowers. 
8. $. In ſome Plants, beſides the Attire or Poſy in the midle of 


the Flower ; the Leaves alſo have cach their own to themſelves, as in -5., 61 


Marigold : yet this, as I take eng only of one ſingle Part,which 
anſwers to ho Blade ;, the Leaf it ſelf being as the ht 

9. $. In many Plants, CNIEARIEY largez ſo that not 
only the Szits, bar alſo the ſeveral Parts w _ 

—n_dr ny ripe and well blown open, are all viſible to the bare 
Eye, as in Knapweed, and all the Thiſtle Kind. This Attire is all the 

lower, that this fort of Plants have ; being, though Empeld, yet with- 
out any Foliature. 

10. $. And ſometimes, there is little or no Flower beſides this At- 
tire, although extream ſmall, as in Golden Rod, Wormwood and others. 
Where it may be noted, That the Medicine called Wormfeed or Semen 
Santonici, is no Sort of Seed, but the Buds of ſmall Flowers, or of the 
Florid Attire of that Plant, 


CHAP. V. 


Of the Uſe of the Attire. 
F the Secundary Uſe hereof, I have ſpoken in the 


ſmall Particles within the Thece of the Seed-like At- 
tire, ag wy Blades of the Florid, I have con- 
jeftur'd, That they are that Body which Bees gather 
and carry upon their Thighs, and is commonly cal- 
led their Bread. For the Wax they carry in little 
Flakes in their Chaps : but the Bread is a Kind of Powder ; yet ſome- 
what moiſt, as are the ſaid little Particles of the Attire. 

2. $. Bur the Primary and chief Uſe of the Attire is ſach, as hath 
reſpett to the Plant it felt; and foa to be great and necef- 
fary. Becauſe, even thoſe Plants which have no Flower or Foliature, 
are yet ſome way or other Attir'd;, cither with the Sexriniforms, or the 
Florid Attire, Sothat it ſeems to perform its ſervice to the Seed, as 
the Foliature, to the Fruit. : 

3. $. Indiſcourſe hereof with our Learned Savilias Profeſior Sir 
Thomas Millington, he told me, he conceived, That the A4ttire doth 
ſerve, as the . for the Generation of the Seed. 

4. $. I immediately reply'd, That I was of the fame Opinion , 
and gave him ſome cs it, and anſwered ſome Objedions, which 
_, +.Y them. But withall, in regard every Plant is dppuddnmu; 
or and Female, that I was alſo of Opinion, That it ferveth = 
Ec 2 the 


»is confilts, Th, 61, 


Firi# Book z and particularly, of the Globulets or C6. $. 
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the Sepuration of forme Parts, as well as the Afﬀaſcon of others. The ſum 
therefore of ny Thoughts concerning this Matter, is as follows. 

. $. Aid Firſt, ir ſcems, That the Attire ſerves to diſcharge ſome 
redundant Pert of the Sap, #s a Work prepatatory to the Generation of 
the Seed. In particular, that as the Folratare ſerveth to carry off the Y0- 
latile Saline _— : $o the Attire,to minorate and adjuſt the Aereal; to 
the end, the Seed may become the more Oyly, and its Principles, the 
better fixed. "anche A the Foliatwre ly hath a much 


ſtronger Odexr, than the Attire : becauſe the Saitne & in : 
than an Aerial, which is too ſubtile to affect the Senſe. Hence alſo it is, 
that the Colowr of the Parts of the Attire, is uſually ue em ellow,ne- 
ver Red : the former, depending upon a greater participation of Aer ; 
the latter, of Sulphrr, I add Fathes, That the moſt Volatile and Aeri- 
al Sulphur 4 being by means of theſe Parts much diſcharged ; it may 
hereby come to paſs, not only that the Seed is more Oylie,and its Princi- 
ples more fixed ; but alſo, that the Body or Parenc thereof, is 6 
compatt and cloſe : For alt it conlilts of Bladders, yet ſuch, 
are ey ſmaller wp nero Part ws a _— of the _ 
bigneſs, Whereas, were t mixed with the 8 , 
as in the P#h, Fruit, and other Parenchymoms Parts ;, in wort elo 
uick a Ferment to the Sap, as to dilate and amplify the s of 

Seed,beyond its preſent compa and durable Textwre ; and ſo expoſe 
it, either to a precipitant Growth, or ſudden Rot. W 2s 
the Seed-Caſe is the Womb ;, ſo the Attire ( which always ſtats upon 
or round about it ) and thoſe Parts of the Sep herinto diſcharged ; 
are, as it were, the Menſes or Flowers, by which the Sap in the Womb, 
is duly qualified, for the approaching Generation of the Seed, 

6. $. And as the : young and early Attire before it opens, anſwers 
to the Menſes in the Femal : fo is it probable, that afterward when it 
opens or cracks, it performs the Office of the Make. This is hinted from 
the Shepe of the Parts. For in the Florid Attire, the Blade doth not 
muy reſemble a ſeal Peris, with the Sheath upon it, as its Prepuci- 
w#. And in the Seed-tthe Awire, the Reveral Theez, ate like fo many 
little Teſticles. And the Globulets and other ſinall Particks upon the 
Blade or Peiris, and in the Thece, art 2s the Vegetable Sperme. Which, 
fo ſoon 4s the Pers is _— or the Teſticles come to break, falls 
_ upon'the Seed-Caſe or Womb, and fo Touches it with a Proti- 
irue 


7. $. Conſentameons hereto it is alſo obſervable, That thoſe Herbs 
generally have the Seed-lihe Artire,which either produce a greater Quan- 
ey Seed, or a Perennial Root : and that there is no Tree, with the 
Florid Attire. Av if the other, becauſe it contains a far greater Pro- 
portion of the aboveſaid Particles, that is, of Speras ; "tis able to beger 
a more Namerons, Vivaceous, or Gigantich Birth, 

8. s. That theſame Plant is both Male and Female, may the ra- 
ther be believed, in that Snails, and me other Animals, arc ſuch. 
And the Parts which imitate the Agenſer, and the Sperar, are not pre- 
_ the ſame: the former, being the External Parts of the Attire, and 
the Sap, which feeds them 3 the latter, the ſmall Particles or moyſt 
Powder which the External incloſe. 


9. $. 
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9. h$. And that theſe Particles, only by falling on the Uterss, 
ſhould communicate to it or to the Sap therein, a Probifich Virtwe z it 
may ſeem the more credible, from the manner wherein Coition is made 
by ſome Animals; as by Birds, where there is no [ 
but only an Adoſculation of Parts : And ſo in many Fiftesr. Neither 
in others, doth the Penis ever enter any further than the Neck of the 
Womb, Nor doth perhaps the Sewer it felf: or if it doth, it can by no 
means be thought, bodily or as to its groſs to enter the Mea, 
brants, in which every Conception, or the tended for it, be-* 
fore any Coition, is involved z bur only ſome ſubtle and vivifick 
vis, to which the viſible Body of the Semen, is but a Vehicle. And the 
like Efflavis may be calily rransfuſed from the above ſaid Perticles 
into the Seed-Caſe or Womb of a Plant. 

10. $. If any one ſhall _ the Similitude to hold in every 
Thing z he would not have a Plans to reſemble, but to be, an Animel. 


_ ——_ Ee... 
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CH AP. VL 
Of the Time of the Generation of the Flower. 


HE Time in which the Flower is Generated or For- 
med is a Providence in Nature, whereof, I do a lit- 
= tle wonder, that no one, amongſt ſo many obſer- 
' vers of Plants, hath ever yet taken any notice. It is 
therefore to be remarked, That all Flowers are for- 


: med or pD finiſhed, in all theic Parts, long 
” before they appear in fight; uſually Three or Four 
Months, and ſometimes half a year, or more. And that in all Perex- 


wial Plants, thoſe Flowers which appear and are called the Flower; of 
any one yearz are not formed in that year ; but were atually in 
Pops and entirely formed in all Parts, the year before z as in many 
Herbs, and in all Shrubs and Trees, 

2. $. This will beſt be ſcen by ſome Inſtances. So the Flower of 
Mezercon, which opens in Fanuary, is entirely formed about the midle 
of Arguſt in the year foregoing. RES the Greex Leaves of 
the Bad being cautiouſly removed, the Leaves of the Flower, and the 746. 63. 
Thecas Seminiformes or Seed-likg Attire, encompaſlling the Seed-Caſe, 
through an indifferent Gl4/e, are all diſtinctly vilible. 

3. $. The like may be ſeenin Sirznge, and other Skrabs, and in 
Trees. In as many of which, as are Frugiferoxs, the Fruit alſo, which 
m——_ the Seed-Caſe in other Plants, is about the ſame time entire- 
] . ' 
TS gr nearer Las gr he yr 
in April or s caticely in Augsft or July of the foregoing 
gy me ery es ro nee Two Sorts of Buds ; ſome Tab. 64. 
which are compoſed only of Green Leaves; and ſome which alſo con- 
tein a Flower and the S $0 in Bears-foot, by ſome called the 
pony Roſe, the Flower-Buds, which open in January arc all formed 
n or before the Month of A»guft in the year preceding, 


5. f 
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5. s. The ſame may alſo be ſeen about the end of Auguſt or the be- 
Tab. 6 inning of September in a Twlip-Root. In which, the Two Shel 
""_ er than the reſt, ſtand hollow, with the little young Flower ( which 
eu in March or April following) incloſed now in their Centre. Bei 
us kept werw and dry, leſtit ſhould cither periſh, or be precipitat 
upon the Winter, by ſprouting too ſoon. 
6. $. From hence it is plain, That although the Flower a be- 
fore the Seed; yet if the compariſon be made berwixt the wen 
Veed of the ſame year; the Seed is firſt formed, and afterward the 
Flower. That is, the Seed, for which Nature chooſes the Firft- 
born Sap, is formed in the fore part of the year : which work _ 
finiſhed, out of the leſs fecand part » de the Flowers int 
for the Sire and Matrix of the next years Seed ; is afterwards produced. 
7. s. THE true Time of the Generation of the Flower being 
know'n, it may alſo be an Inducement to make Tryal, for the bringing 
of many F lowers to grow fairly in Winter,which are uſed to grow, that 
is, to appear, only in the Spring and Summer : ſc, by keeping the Plants 
warn, and thereby enticing the young lurking F lowers to come abroad, 


The Appendix. 


Being a Mcthod propoſed, for the ready finding, by the 
Leat and Flower, to what Sort any Plant belongeth. 


7) ated mc _ —_ —— 

Care and 1 upon t ing out, and 
Deſcription of _—_— hehe on. ot 
them to their ſeveral Tribes : yet 1 will take leave, 


here to propoſe a ſhort Met _—_ Learn- 
ers, ſeeing a Plant they know not, may infor- 
med to what Sort it , and fo be directed 
eſcribed and diſcourſed of. For, they have 
a Maſter to conduCt them,which few have; they none oo wg 
at random, loſe a great deal of time, which by a regular Enquiry might 
be ſaved. Beſides, that what is learned by their own jon, 
will abide much longer on their mind, than what they are only Poyn- 
ted to, by another, 

2. $. Now the moſt Philoſophick way of diſtinguiſhing or ſorting 
of Plants, were by the Chara@eriſtick Properties in all Parts, both Con- 
pounded, Conſtitwents, and Contents, But of the Compounded, the Seeds, 
and ſome other Parts, are oftentimes very minute: and the Roots always 
lie hid. Asalſo the Conſtitwent Parts, every where, without cuting and 
the uſe of Glaſſes, Nor can the Contents be accurately obſerved other- 
wiſe. So that for the Uſe here intended, thoſe Properties are the fiteſt 
to be inſiſted upon, which are the moſt Conſpicwow, and in thoſe Parts, 
where the Learner may the moſt readily and without any difficult 
take notice of them z as in the Flower and Leaf. The Flower hat 
Varieties enough of it ſelf. But in regard it is often wanting, when the 
Green Leaf is not ; it is therefore convenient, that he be affiſted 
by 
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by both, and that the Varieties of both be diſtintly reduced unto T«- 
ble. Which may be done, after the following, or ſome other like 
manner. 

3. $. And Firſt for the Leaves, The moſt obvious Varieties of 
which, are in their Poſetion, Size or Shape. 

4- 5. Leaves are faſtned with, or without a Stalk Without, 
only cloſe to the Branch, as in Southifile 3 or ſurrounding it, as in 
Thorow-Warx. 

$. $. Both theſe ways, they ſtand cither fingly, that is, but one at 
the ſame height 5 or more together. 

6. h$. More together, in Even or Odd Numbers. In Even Numbers, 
commonly Two and Two, as in Sage, Polinm ; Sometimes Four, as 
in Croſr-wort, Madder, Herb True-Love, Pomums Maje; or more, as, 
| think, in Woodrofe, &c. In Odd Numbers, Three, as in all Trefoyls, 
Strawberries ; Five, in Pentaphil, Caſtanca Equins ; Seven,in Tormentil. 

7. 5. The Sizes of Leaves arc innumerable. It is therefore nece{. 
fary to reduce them toa Standard. And fo, they may be reckoned, 
Three 5 Small, Mean and Great: with reſpett to the Length of the 
Leaf, the Breadth, or both. From one Inch and under, all Leaves may 
be accounted $mwul/ ; from one Inch and over, to five Inches, Meas : 
from five and over, Great. 

8. s. The Shaper of Leaver are alſo numberlefs. But the moſt ob- 
vious diſtinctions which they admit of, are ſuch as theſe ; 

9. $. Leaves are Membrancovs, as the greater part 3 Squameonr, as 
Abies , or Filamentons, Which are ſolid, as in Fenil, Mem; Buphthal- 
nun, Chamemile, Croundpine ; or hollow, as in Onion. 

10. $. Membrancons, have all their main Fibres produced either from 
CO as in Holyoak;, or from the middle Stem of the Leaf, as in 
molt. From the midle Stems, reciprocally, as in Scabions, or oppoſitely, 
that is, one over againſt another, as in Roſe : and both ways, at Acute 
Angles, as in moſt 5 or Right, as in Dandelion. 

It. $. in, —_— different with reſpe& to the Top, the Bot- 
tom, and the Sides. Top is Thorny, as in Furz 5 or Unarmed. Un- 
armed, either Produced, that ts, Poynted, or at leaſt, Rowndifh, as in La- 
minnm, Ironwort ; or elſe Reduced, as in Woodforrel. And (& the got- 
tow, is either Reduced towards the Top, as in Ground-Foy ; or Produ- 
red upon the Stalk, as in _=_ 3, &c. 

12. $. The Sides or Edges of the Leaf, arc cither of one and the 
fame Meaſere, as commonly 4 or of divers, as in Doronicum. Both 
ways they are Even, asin Syringe, Mour-eary of Uneven. The Un- 
even, are Prickly, as Holly, Ergnginme, Thiſtle 5 or Unarmed. Unar- 
med, are Inſefted, or RekeQted. Infefted deeply, that is, Lobed, as 
Golden Liverwort, Clematis Peregrina 4 or with ſhallow InſeTions, as 
in moſt. And fo, Indented, or Scallopped : the former, when the Ar- 
gle is made with Straight Lines,as in Dandelion; the latter, with Crooked, 
as in Thalidirew, R d. that is, both Lobed, and Infected, or when 
upon the greater Inſeions, there are other lefler ones, as in Wrld-Clary, 
L ovage, Maſterwort. 

12. $. THE moſt Conſpicuous Varictics of Flowers, are in their 
Poſition, Size, Shape, and Colour. 

14. 4. Moſt are faſtned with $talky 5 but many without. Some- 
times, they are placed round about the Brarch, that ts, Coronated, as 
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in Pulegium ; and ſometimes, all on one (ide; cither in Ranks only, as 
in Baww ; or in Rark and File, as in Foxglove. In Saxifrage Anrea, 
they grow on the Leaf. 

15. s. Again, they either ſtand Singly, as in Cor» Marigold; or 
Cluſtur'd. And fo, cither all upon one Branch, or on ſeveral little Re- 
mificated Sprigs. On one Branch, prol like a Tail, as in Blatt«- 
ria; or Contrafted, And fo, either without Stalks, that is, Capite- 
ted, as in Scabions; or with Stalks, that is, Umbellated, as Fenil, &c. 
On ſeveral Sprigs, as in Tanacetum, Jarrow. 

16. s. The Sizes of Flowers, as of the Leaves, may be reduced to 
Three. From 4 an Inch and under, in Diameter or Leogh, may be 
accounted $all, From 4 an Inch and over to an Inch and, may go 
for Mean, And from an Inch and 4 and over, Great. 

17. In reſpe& of the Shape, Flowers are Open or Belly'd. Open have 
both Leaves and Attire, as moſt; or elſe are all Artire, as of Bardock , 
Beta Cretica. 

18. $6. The Oper, conſiſt of a Certain Number of Leaves, One, 
Two, Three, Four, Five, Six, Seven, Eight, Nine, Ten, Thirteen, or 
One and Twenty. Uncertain, commonly called Dowble. Thoſe of a 
Certain Number, either Omniforar, that is, all of a certain $ize and 
Shape, as uſually 3 or Biform, or Triform, as in Iris, Blattaris. And 
theſe again, Even Edged or Notched; with Three Poynts, as in Mari- 
gold ;, or Five, in 51 4 

19. $s. The Bellyd, are either fo in whole ; or in Part, that is, 
with the Top divided into Leaves, and the Bottom, Hollow : The for- 
mer, arc alſo Even Edged, as in Convolenlas ; or Notched, as in Tre 
chelium. The latter have their Leaves diſtinguiſhed as before. Their 
Bottom or Baſe, either faſtned to the Seed-Caſe, as in Snap-dragon ; or 
ſtanding below it. And fo, either Straight, as I think in Toad-flax ; 
or ry as in Violet, Lark-beel. 

20. $. Inall theſe, the Attire is either Semriniform, or Florid. And 
both, Cluſtur'd, or Divided ; as in Mallow, St, Johns wort ; Starwort, 
Haw ed, . 

2 _ The Colowrs of the Flower, are White, as in Water-Crowfoot ; 
Red, as Lychmis ; Blew, as Borage $ Purple, as Stock- July. Flower 1 & . 
as in ſome Anemones ; Tellow, 1n Walk Flower 5 Tawny, in Colns Jowis x 
Green, in Lawreola. Which are either Single, or Mixed : Two toge- 
ther, as in Butyr-Bur, White and Red; in White Hellibore, White and 
Green ;, in Monks Rubarb, Red and Green; &c. Or Three together, as 
in Pancy, Yellow, Blew, and Black , 1. e. ———_— 

22. $. How far theſe, and ſome other like Diſtin@ions, being rc- 
duced to Tables, would ſerve for the finding out of any Sort of Plaxt, 
may be conceived, if we confider, how great a Variety, a few Bel/s, in 
the ringing of Changes, will produce. And the ſearch will be cafy, and 
ſuccefeaul if in every foregoing Table, reference be made to thoſe that 
follow z and in the Tables conteining the laſt Diviſons, the Names of 
the Plants therein poynted out, be expreſſed” 
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CHAE L 


Of the APPLE; and of the LIMON, and C UCU- 
MER, the Fruits of Plants wwlgarly called POME 
FEROUS. 


H E Deſcription and Uſe of Leaves and Flowers, 
Ad with the F ;gures thereto belonging, were 
preſented to this Homourable Society, the laſt year. 
| ſhall conclude this Subjet with Fruits and 
Seeds 1 - - Loos which will take 
up the pre 
X 2. s. And Firſt, I ſhall deſcribe the Com- 

prong ing Parts of ſore, more ly known. 
Which having done, | next obſerve the Uſer the ſame; either 
_ _ me ſelf, or for the Seed. Some of the Deſcriptions, the 
leaſed to compare with thoſe in the Frirſ# Book, Ch. 6. 
I n= ui the of le ;, to which I ſhall ſubjoyn the Limon, and Cu- 
commonl ia to the Pome Kind. 

Th. AN "WAN AP PLE, beſides the Sku, conliſteth of a Parenchyma, 
Veſſels and Coar. The Parenchyma or Pulp, _ ſame with that of the 
Bargue of the Tree. As is apparent, not on on the viible conti- 
nuation thereof from the one, — into the other : but 
alſo from the Strufture common to them both 3 q = both compoſed 


of Bladders. In which, notwithſtanding, there is this difference, 
tt 2 That 
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Tab. 65. 


Tab. 6 & 


Tab. 65. 


Tab. 65. 


Tab, 66. 


Tab. 66, 


Tab. 66. 


a great and entire Bag. 


That whereas in the Barque, they are ſpherica/, and very ſmall, moſt of 
them, through a good Glaſs, not exceeding *,"* of an Inch in Diame- 
tre, and ſome of them, leſs: here,they are oblong and very large, moſt - 
of them about 34 of an Inch in Length, or more,according to the large- 
neſs and tenderneſs of the Fruit; being all uniformly tenter'd or 
ſtretched out, by the arching of the Veſſels, from the Coar towards the 
Circumference of the Apple. 

4. $. The Veſſels, as in the other Parts of a Plant, are Succiſerons, 
and for Aer. Both the Branches of the former, and the fingle Feſſcl 
of the latter, are extream ſmall. They run every where together, not 
collateral, as Yeins and Arterics do in Animals z but the latter, ſheathed 
in the former. 

5. S$. They are diſtributed into Twenty principal Branches. The Ten 
outmoſt, a little within the Apple, are diverted from a ſtraight Lize,into 
ſo many great Arches; from which a few ſmall Fibres are without any 
order diſpearſed through the Apple. The Five middlemoſt, and the 
Five inmoſt, run in a ſtraight Line as far as the Coar, and are there di- 
verted into as many lefler Arches; the former, at the outer, and the 
latter at the iner Angles of the Coar. Upon theſe Five inmoſt hang all 
the Seeds. 

6. $. Theſe Ten, and the other Ten aboveſaid, do all meet toge- 
ther at the top of the Apple, where originally, they all ran into the 
Flower. But betwixt them, there are ſcarce any intercurrent Fibres ; 
ſo that they appear every where disjunt from the bottom to the top 
of the Apple. 

7. s. A LIMON hath a Threefold Parenchywa; which ſeem 
to be derived one from another : the Texture, upon every derivation, 
being ſomewhat altered, and ſo made more cloſe and elaborate. The 
utmoſt, called the Riad, hath the moſt open, and the courſeſt Texture x 
being compoſed of the largeſt Threds, and thoſe Threds woven up into 
larger Bladders. Thoſe little Cells, which contein the Eſſential Oy! of 
the Fruit, and ſtand near the Surface of the Kind, are ſome of the ſaid 
Bladders much more dilated. 

8. s. From this utmoſt Parenchyma, Nine or Ten Inſertions or La- 
mells are produced, betwixt as many Portions of the y Part, to- 
wards the Centre, where they all unite into one Body, an{werable to 
the Pith in the Trunk or Root of a Tree; and is a conſpicuous demon- 
{tration, of the communion betwixt the Barque and the Pith; which 
there, is much more obſcure and difficult to obſerve. Art the bottom, 
but eſpecially the top of the Fruit, the Pith is fo far expanded, as with- 
out the mediation of any Lamels, to be joyned to the Rind. 

9. $. Throughout this Parenchyma, the Veſſels are diſpearſed. But 
the chief Branches (tand on the incr Edge of the Rind, and the outer 
Edge of the Pith, juſt at the two extremities of every Lamel. From 
thoſe Branches on the Edge of the Pith, other little and very ſhort 
ones ſhoot into the Pulp of the Fruit, upon which the Seeds are ap- 
pendant. In the Centre of the Pith, are Eight or Nine, in a King, 
which run through the Fruit up to the Flower. 

IO. $., Between the Rind and the Pith and thoſe ſeveral Lamel;, 
which joyn them together, ſtands the ſecond Sort of Parenchyma, dit- 
ferent from the former, in being ſomewhat cloſer, and finer wrought 
Divided, by the Lamels, into ſeveral diſtint Bodies z every one of them 
Il. $- 
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it. s. Within every great 8g, is conteined a Third Parenchyma, 
which is alſo a Cluſter of other little Bags, about the bi of an 
Oaxte, all disjoyned one from another, and having their diſtin Stalls, Tub. 66. 
of ſeveral Lengths, by which they are all faſtned to the utmoſt Side of 
the great Bag, wherein they arc conteined. Within each of theſe leſſer 
Bags are conteined many hundreds of Bladders, conſiſting of moſt ex- 
tream fine Threds woven up together into that Figere. Within theſe 
Bladders Vies the Acid Juyce of the Limon. 

12. $s. A CUCUMER, hath alſo a Threefold Parexc The 
Utmoſt, is derived, from the Bargue. In this, being ex for ſome 
time to dry, and then cut tranſverſly with a Rafor ; not only the Blad- 
ders, but alſo the Threds whereot the Bladder conſiſt, through a good 
Microſcope, are apparent, a 


13. $. Throughout this —_— the Sap-Veſſelr are di ; 
near the Circumference, in Ten or Twelve —__——_ Branches. Each Tb. 66. 


of theſe larger Branches, emboloms another of Aer- , 
Adjacent to the Midle Parenchywa, they ſtand in Claſtres of much 
ſmaller Br arches, but more numerous. 

14. s. Out of all theſe Sap-Veſſels, iſſues a tranſparent and viſcous 
Maucilage 5 which being dryed, becomes as hard and tough as Gum Tra- 
go== Analogous to which, I ſuppole, is the truly purgative part of 

erin mw. 

15. $. The Midle Parenchyme is derived from the Pith ; and divi- 

ded into Three Columns, ſtand ly, and — of them 744, 45. 
a Triangular Figere. Within theſe Colums ſtand a diſtinct Sort of Sap- 
Veſſels : Gem whmes, ſeveral ſmall and ſhort Fibres ſhoot into the In- 
molt Parenchyma, whereupon the Seeds do hang, So that theſe Columns 
are as it were the Beds on which the Seeds grow. With cach of the 
Seed-Branchs or Fibres,goes ſome of the ſaid Parenchyma or Cola, 
out of which, the Covers of the are formed. 

16. 6. The Inmoſt wherein the Seed? lie, and which 
anſwers to the Pulp of a Limon, ſeems likewiſe to be derived from the Ty, £4 
Colums, that is, to be originally thence produced upon the Seed- Fibres, 
and afterwards f; augmented into a Pulp. Three Inſerti- 
ons from the , and as many from the Urtmolt Parenchyms, and 
theſe re-inſerted; it s divided into Six Triangular Bodies 5 and every 
Triangle, into Three Oval;, 

17. $. A near reſemblance betwixt the Garden and Wild Cacumer, 
with reſpett to the Inward Strudfure, as well as the Outward Figare, 7r., -- 
may be obſerved : Both of them having a Threefold Parenc Yet ; 
with this difference, That the Three i#hite Triangular es or Co 
lms in the one, is anſwered by a White Ring or Tube in the other. 


CHAP. 
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Tab. 67. 


Tab. 67. 


TWAT IL 


Of the PEAR and CUINCE. 


) PEAR, beſides the Skin, conliſteth of a Twofold 
Parenchyma, of Veſſels, Tartareons Knots or Grains, 
p! mdaCem The Skin 18-lined with a great num- 
ber of the ſaid Tartareons Grains, through a Glaſs, 
p about the bigneſs of gmall Shot: w it looks 
- withinfide,like the Skz# of the 8cate and ſome other 
- Fiſhes. Beſides thoſe which grow to the $4kiz, there 
are alſo many more ſtanding near adjacent to it all round about the 
Fruit : altogether about 34 of an Inch in thickneſs, through a A46- 
croſcope; as 10 a Slice of a Pear cut tranſver{ly is apparent. Somewhat 
more or leſs, as I take it, according to the Delicacy or Harſhneſs of the 
Fruit ;, as more in a Burgamy,or other ſoft and ſweet Pear, than in thoſe 
which are called Straygulatoria. As all Vinous Liquors, and thoſe eſpe- 
cially which are the moſt Tartareons, become more ſoft and ſweet, ac- 
cording as they caſt off their Tartar, in a greater quantity, upon the 
Sides of the Yeſſel. 

2. $. The Outer Parenchyma, is of the ſame Original, and 
ral Struture, asin an Apple. But the Bladders, anſwerable to the $ 
of this Fruit, not altogether ſo long, with reſpet to their Bredth. 
Throughout this Parenchyza, are allo diſperſed many ſmall Tartereows 
Grains ; moſt of them ſomewhat round, as thoſe next the Skin, and 
of a like Size 3 but nothing near ſo numerous. 

3. $. The Bladders here, have alſo a different Poſition from that 
they have in an Apple: there, they are all fo ſtretched out, as to have 
reſpe&t to one common Centre, which is that of the Apple it ſelf. But 
here,thcy every where bear a reſpe&to the ſaid Tartareons Grains,every 
(rein being the Centre of a certain Number of Bladder: ; like a Star, 
in the midle of its Vortex. Whereby, ſo many of the Tartareons parts 
of the Sap, as cannot well be thrown off upon the 8&2, are more 
(IP diſcharged, upon every little Knot or Grain, nearer 

and. 

4. $. Throughout this Parenchyma, the Veſſels likewiſe are diſper- 
ſed Of the Two general Kinds, for Sp, and for Aer. The Aer-Veſ- 
ſels, are here extream ſmall, as well as in an. Apple; yet one degree, 
larger. They are both together diſtributed into Fifteen principal 
Branches, The Five Utmoſt make as many Arches, but commonly not 
near ſodeep as in an Apple. From theſe, ſome ſmall Fibres, yet a lit- 
tle more numerouſly than in an Apple, are diſperſed throughout the 
Parenchyma. The Ten Inmoſt run along to the Seed, and from thence, 
with the other Five, to the Flower. 

5. $. Next the Coar, ſtands the Inner Parenchyma, mn divers reſpects 
difterent from the Outer. The Bladders of the latter, as hath been 
ſaid, large and long ; of the former, ſmall and round, anſwerable to 
thoſe of the Pith,of which it ſeems to be derived. Throughout that, 
the 
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the Veſſels and Tartareons Grains are diſperſed ; in this, there are net, 4 
ther. The Efe# whereof is, that is ſweet, this ſfower 3 for which " 
reaſon, I have taken leave to name it, the Acetary. 

6. $. Betwixt this and the outer Parenchyme, the faid Tartareows 
Grains begin, firſt to ſtand nearer together, to grow biger, and of a 
more unequal Surface ; and by degrees, to unite into a Body, in ſome Tab. 65 
Fears, and eſpecially towards the Cork , almoſt as hard as a PlunStones  ©O* 
which I have thereupon, named the Calculary. So that a Pear, is Na» R x. Ch.6. 
tures Preface or Introdution toa Plum. 

7. $. This Tartareons Body, and thoſe ſmall Graizs above (aid, 1 BR 1.Ch. 6. 
have formerly ſuppoſed, to be precipitated out of the Sap, by virtue of * * 
the Veſſels, Which is not only argued from their growing, where 
the Veſſels, only in the outer Parenchyma : but in that the very Bownd:s 
or Figure of the Calculary, is determined by the Sitzation of the chief of 7,4, 67, 
thoſe Veſſels; as in cuting a Pear ſmoothly through the Centre and by 
the Length, is apparent. 

8. $. The Coar as well as the Acetary, ſeems to be derived from the 
Pith. Andis therefore leſſer here, than in an Apple, where the whole 
Pith of the $talk, to the making of the Cour only. 

9. $. Inmolt Peary, at the bottom of the Coer, and a little below 
the Centre of the Fruit, there is a kind of ſmall Unmbelical Knot; from Tab. 67. 
whence is extended a ſtraight Chanel or Du@aur, which opens at the 
midle of the Cork or $too! of the Flower, ſcarce wide enough to admit 
the ſmalleſt Pim. Made for the Uſe hereafter mentioned. 

10. s. AQUINCE, i nearly allyed toa Pear. The dific- 
rences betwixt them are theſe; In the Suince, the outer Parenchymd 
is more cloſc, that is, the Bladders are ſmaller. The Feſſels more nu- Tab. 67. 
merous, and more deeply enarched ; the Calculary greater, and more 
ſpread 3 according to the Shape of the Fruit but the Acetary, les: 

The Coar (tands higher or nearer to the Cork ; divided, not into Five, 
but Four Cells, And the Du@xs from the bottom of the Coar to the 
top of the Fruit, much more open and obſervable. 


CHAL-SMH 
Of the P LUM, and ſome other Fruits of the ſame Kindred. 


PLUM confilteth of a Parenchyws, the Two 
general Kinds of Veſſels, and a Stone. All which 

[ have already deſcribed in the Firſ# Book, I C5. 5. 
ſhall here add, and further clear ſome things. 

And Firſt, it is to be noted, That, in Pro- 
portion to the Bulk of the Fruit, there are more 

Veſſels mn a Plum, than in an Apple, Pear, or 
@nuince. Asalſo, That in Plus, all the Veſſels are 
braced together into one Uniform Piece of Net-Work, every where 
terminating at an equal diſtance from the Circumference, ſc. 3% of an Tub. 68. 
Inch or thereabout, And asfor the Bore of the Aer-Veſſels, although 

the Glyſe I uſed, when I examined this Frait, would not reach it 3 yet 

In 
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B.r. Ch.6. 


Tab. 68. 


Tab. 68. 


Tab. 68. 


Tab. 68. 


is it to be preſumed, that they bear a juſt Proportion to thoſe in the 
Trunk of the ſame Tree 3 and that therefore they are here larger, thaa 
in an Apple or Pear. The Skin likewiſe of a Plam, is more fibrous, 
thick, and towgh, than in thoſe Frxits, The Ends of theſe Diverfitics, 
we ſhall preſently ſpeak of. 

2. $. Of the Stone, amongſt other particulars wherein the con- 
trivance of Nature is yery admirable, I have formerly ſhewed, That 
it is compoſed of Two or rather Three diſtin& Bodies, One of them, 
the Lining ; which anſwers to the Coar in a Pear. And ts originated 
from the Parenchyma, which the Seed- Branch brings alofig with ir, 
through the Chanel in the Side, and at laſt into the Hollow, of the 
Stone ;, and is there ſpread all over it : as when a ſmall Glaſs-Pipe, is 
blown and expanded into a Bubble. Or as it a Bladder, being ſtretch- 
out, and put through the Neck of a Bottle , were then blown up, fo 
as to be every where contiguous to the Sides, and become, as it were, 
the Lining of the Bottle. 

3. $- The Foundation or Ground of the Outer and more Bulky 
Part of the Stone, is the Incr Part of the Parenchyme 5; and anſwers 
to the Acetary in a Pear. As the Fruit grows, the Tartareons Part: 
of the Sep, being continually precipitated upon this Parenchyma, it is 
hereby petrify'd. As will be ſeen, by comparing the ſeveral A- 


ges of the ſame Fruit together. And in ſome Stones; on the Surface 


whereof, ſome of the ſaid Tartereons Parts a in diſtin Grains. 
So that whereas in a Pear, the Calculery and the Acetery are diſtin, 
here in a Pluzz, they are thrown one into the other. Or, as ſome 
Mineral Waters only make a Cruſt about a Stick or other Bodies im- 
merſed in them 3 but others, by fioking into theſe Bodies, do here- 
by petrify them - Soin a Pear, the Tartareons Parts of the Sap, only 
make a Cruſt about the Acetary; but in a Plam, they ſink into the 
Body thereof, or that Part of the Parenchyma, which (ſtands in the 
lace of it, whereby it is converted into a Stowe. The Figures of Stones 
hereafter be ſpoken of, when [ come in the next Part, to the Co- 

vers of the Seed. 

4 $s. AN APRECOCK is of the Plamw-Kind. But fome 
things are herein better obſerved. As firſt, the Poſition of the Blad- 
ders of the Parenchyma. For the Tartareons Parts of the Sap not being 
here diſperſed, in little Grains, throughout the Fruit, as in a Pear ; 
but all thrown off into the Stone: the 5 therefore are ſo diſpo- 
ſed, as not to have reſpett to ſeveral Centres, as in a Pear; but only the 
Stone, to which they all do moſt exaQtly radiate; thereto conveying 
the feculent Sap, in ſo many little Streams. This is beſt ſeen, when the 
Fruit is fall ri 

& & i this Fruit, while it is young, the gradual tranſmutation of 
the Inner Part of the Parenchywa into a Stone, is allo more apparent. 
And fo are the Three Coats, which ſerve for the Generation of the 
Seed ; being now all very diſtin&t ; and remarkable, not only for 
their Bulk; but alſo, the Analogy which they bear to the Three Mem- 
branes in many Viviparous Animals. Whereof | ſhall give a more par- 
ticular Deſcription, when I come, in the following Part, to the Co- 
vers of the Seed. 

6. $. A PEACH hatha much bigger 8tone, than either a Plum, 
or an Aprecock : and hath therefore, when full ripe, and eſpecially in 

hot 
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” 
hot Countries, a more defecated or better fined Juyce. For the rea- 
ſon why the Stone is fo great, is becauſe the Pell ron ſo very nu- 
meroufly through the Body of it ; and ſo cauſe a more copious preci- 
pitation of the Lees of the Sup thereinto, 

7.s. ACHEERY 6 likewiſe near related to a Pluw. But 
the Bracement or Reticulation of the Veſſels, is here carried out further, 
ſo as to be all round about cont to the Skin. And as the Arr- 
Veſſels in the Branch of a Cherry-Tree, are larger than thoſe of an Ap- 
ple-Branch, but leſs than thoſe of a Pluw-Branch;, fo may they be pre- 
ſumed, to bear the ſame Proportion here in the Frait, 

8. 6. A WALNUT, isa Nacipranes or betwixt a Plam and a 
Nut, as a Bat is betwixt a Beaſt and a Bird. For the Rind, anſwers to 
the Pulp ;, and the Shel, as the $tone, is alſo lined. But the Seed-Vefſ- 
felr, which in a Plam run through a Chanel made on purpoſe in the 
Stone ; do here enter, as in a Nat, at the Centre of the Shell, By which 
means, they are inveſted with a more fair Parenchywa 5 which Nature 


hath provided, as her Cloth, for the making of the Coats wide enough 
for ſo valt a Kernel. 


CHAP. IV. 


Of the GRAPE, and HAZEL-NUT, with ſome 
other Fruits, analogous to each of them. 


GRAPE, isa Plaw with two Stones; for their 
thickneſs, as hard as any other, The Dſtribution 
of the Veſſels is alſo ſomewhat different. For the 
principal Fibres running up diretly betwixt the 
Stones ;, and the ſmaller, making cnly one ſingle 
Net, near the Circumference ; they all meet t 

| ther at the Top of the Grape. It is alſo to be no- 
ted, That many Lignous Fibres are viſibly mixed with the Sknir (elf: 
whereby it becomes very thick and tough. And as the Aer-Veſſels in 
the Trank of a Vine, are greater than in that of an Apple, Pear, or Plum: 
$0 is it to be preſumed, that in a Grape, they are greater than in the 
Fruits of thoſe Trees. 

2. &. The Parenchyma or ay of a Grape, ſeems to be derived, 
not from the &arque, asin an Apple z nor partly from the Zarque, and 
partly from the Pith, as in a —_— t wholly from the Pith; 
at leaſt, as far as the Reticulation of the Fibres ; and the Skin only from 
the Barque ; whereby the Pulp becomes fo tender and delicate a Meat. 


3. s. A GOOSBERRY, hath a Threefold Parenchyme. The 
Utmoſt is derived from the Barque; of a Greener Colour, and very 


$appy. The midlemoſt, from the Pith ; ſomewhat white, and more 

dry, as the Diametral Inſertion: in ſore Roots. In both of them, the 

Bladder: are very conſpicuous, above what they are in any Fruit, I at 

preſent think of z, ſo as to be vilible to - good Eye without a Glſr, 
5 


4 $- 
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4. $. Betwixt theſe Two P , dorun moſt of the princi- 

pe Comment deoe wid he fnts do hang 
mrco the P 3 upon whick, t 

5. $. Each w—_ ſmaller Brawches £ inveſted bouts — 
the midle or white Parenchyma. Serving partly to the Covers of 
the Seed 3, and partly, the Pwlp, that is, the Rk and fineſt Parenchyma 
of the Berry, mr which the Seed hies. 

A White CORITN, without taking off the 5&in, ſheweth not 
unpleaſantly how the Seeds are faſtned. For as the Traxk of the Tree 
continues not to any confiderable Length, entire, as in a Pham, but 
is preſently divided mto ſeveral Bough: ; nor are the Edges of the Leaf 
entire, as alſo in a Pl, but (lit into ſeveral Lobes ; and the Fruit, into 
a great many Corins in a Bunch : So again, the Seeds do = - upon 
the Fibres, like Two other Bunches, m every Corin. ay efradi- 
0, Objects of all Sizes are reprefented on the Wal; of the Eye. * The 
— where Uniform : and fometimes the 
ſame im ſmall, tranſcribed from a greater Copy. 

7. s. A NUT, isa Pham inverted, or turned infide outward. 
For the Skel, ſtanding naked, includes the Parenchyma : the bearded 
Cap, not preciſely anſwering to that, but to the Empalement of the 
Flower; which likewiſe in many other Plants, out-lives the Foliature 
and Emboſomes the Uterws of the Seed. And whereas the Stoxe of a 
Plum is not Faced, but Lmed with a Parenchyma derived at ſecond hand 
from the Pith : The 8hell of a Nat is not Lined, but Faced with the 
iner Skin of the Cap. 

8.46. AN AKERN, is the Nt of an 0h, Yet with this dif 
ference ; That beſides the Cup, it ſtands in, it hath only a Leathers or 
Parchment Cover inſtead of a Shel. From whence it come to paſs, that 
whereas the Kernel of a Nat is ſweet $4 that of an Akers, is of a 
rough Taſt : the Auſtere Parts of the Sap, which in a Nat arc drained 
off into the Shell, being here imbibed by the Kernel it (elf. 


CHAEF V. 


Of the SEED-CASE or MEMBRANEOUS 
UTERVS. 


O the forementioned Fruits, I ſhall ſubjoyne,in ſome 
Examples, the Deſcription of the Seed-Caſe, which 
is analogous to the Frxit. For the Fruit, (tritly ſo 
called, 1s, A Fleſby Oterns, which grows more moiſt and 

Pulpy, as the Seed ripens. But the Seed-Caſe, whe- 

ther it be called a Cod, Pod, or by any other name, 

X is, A Membraneons Uterns, which as the Seed ripens, 
ftill grows the more dry and hard : as in moſt Plants, 

2. s. THE SEED-CASE, weither originally open 3 Or on- 
ly when the Seed is ripe 3 Or never opens at all, till the Seed be ſown. 
Of the firſt Sort, is that of Lateola; as alſo of Clary, Sage, Hyſop, and 

the 
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the like : wherein one and the ſame Part, is both the Exmpalement of the 
Flower, and when that is gone, ;— _—g of the Seed. 

3. s. OftheLaſt, is that of Myagraw , Lithoſperme, 
all the Stones of Fruits, with divers others. A formate 
arc ſoft, as, I think, that of Garden Radiſh, The former, cleaving 
in ſome part or other ; theſe only by roting under Ground. 

4+ 4 THAT of Garden Radifh, is a Light and Spongy or Pithy 
Body ; originally, every where entire. But, as it ripens, breaks with- 
mn, into ſeveral White and Dry Membranes round about the Seed. By Th, 70 
the Length and about 4#** of an Inch diſtant from the Sides of the Ca ; 
do ran a pair of little Vaſcular Roper. Some ſmaller Fibres are from 
theſe tranſmitted to the Sides of the Caſe 3 by which _y are kept 
tite and ſteady. Upon divers others produced towards the Centre, hang 
the Seeds, like Two Roper of Onions. - 

5- $. Of thoſe which open fo ſoon as the Seed is ripes fome are 
made to at the Top, as Popy Heads ; Some on the Side, as moſt 
Cods x and forme at the Bottoms, as that of Coded Arſarart. 

6.4. THE Popy-Head, ts a little Dove Cout 3 divided by Eight 
or Ten Partitions, into fo many Stalls. On both Sides the Partitions, Tab. 56 
hangs a moſt numerous Breed of Seedr. The Partitions and Sides of 7 
the Head, are made of the Barque, and Lined with the Pirh. While 
young, they are very thick and ſpongy ; and together with the Seeds, do 
then hill all up. The Head is then alſo every where entire ; but as it dries, 
it [_y opens at the Top, into ſeveral Windows,one for every Stall * 
which 
ſeveral 


are all covered with a very fair Canopy. A Fabrick deſigned for 
as (hall hearafter be ſaid. 

7. h$. Of thoſe which open on the Side z forme are made to 
only on One Side z ſome, on both Sidesrz fome, with Three Sides 3 
ſome, with mores and ſome horizontally or round about. 

8. s. THE COD of Gaden Bean (and fo the reſt ofthe Legu- 
minons kind ) opens on one Side. It hath a Twotold Parenc The 
Utmoſt derived from the Bargue : in which ſtand all the Veſels, in fe- Th, 50; 
veral Parcels; one whereof, at the Back of the Cod, is much larger 
than the reſt, ſhaped like a Copels uſed in Schemes 3 from whence ſhoot 
thoſe lefſer Fibres upon which the Beans do grow. 

9. $. The loner Parenchyme is derived from the Pith. Upon its 
Nativity, and for ſome time afterwards,entire and wholly compoſed of 
Blidderr, as the Outer. From the Baſe of the Cod t Go que__y 
enlarged, fo as to compoſe this Perenchyme into a very delicate 
Sponge. In which ( the Cod being well grown )the v Threds where T1, 50, 
of the Bladder: were woven, are many of them fo and ample, as 
cafily to be drawn out ( as in the uroaving of Kait-work ) to a conſi- 
derable h, fairly viſible through an ordinary Glaſe. 

10. 6. may further confirm all that I have formerly aid of the B. 2. p. 1. 
Fibrous Texture of the Pith, and of all the other Parenchymons Parts of Ch. 5.& 8. 
Plants. 3-P.1.Ch4. 

it. 4h. THE Seed-Coſe of Medics, a Cod wound up: in the 
Echinats, 8pirally; wa the Tornats, by an Helix. Not finiſhed all toge- 
ther 3 but, upon the fall of the Flower, beginning to wind, continues 
its Circles, till it be come to its full Growth. 
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12. 6, THE Seed-Caſe of Tellow Henbean opens on both Sides. 
On the Top, is erefted a Colwm, about 4 an Inch longs which, as the 
Caſe ſwells, gwros Ic fs, and at laſt falls off, On the Sides of the Uterw 
or Caſe, Two Vaſcaler Fibres ran oppoſitely from the bottom to the 
top, and ſo into the Colum. Along the Trad of theſe Fibres, the Caſe, 
as it ages, gradually cleaves on both Sides aſunder, 

13. $. The Caſe is lined with a dry and thin Parchwert, as 
ſmooth as Glaſs. In the Centre of the Caſe, ſtands a great Parenchymons 
Boſs, which is, asit were, the Bed or Placentala of the Seeds 3; which 
lie all over it, as in a &trawberry. . And fo in _ other Plants. 
Throughout this Bed, the Veſſels for the Generation and Nowri of 
the Seeds, are diſtributed z one very ſmall Fibre, ſhooting, the 
dire& ones, obliquely into each Seed. 

14. $. THE Seed-Caſe of Tail, opens with Three Sides 3 be- 
ing, when young, a Priſm or long Triangle. From the midle of each 
Side, a Partition or Boord is produced ; all three meeting in the Cem- 
tre of the Caſe; and fo parting it into Srx Stalls for the Feed. The in- 
fides hereof, are, lined with a thin ſmooth and Parchment, like 
that in Hen-bean; derived from the Pith; as the outfide, from the 
Barque: and ſo in many other Seed-Caſes. 

15. S$. The Yeſels, after they riſe above the Stalk , are diſpoſed 
with great artifice. For firlt, they are divided into Three princi 
Branches, which run along the Three Angler of the Caſe; t 
Three $ides, as it a ually cleave aſunder. From theſe chief 
Branches, at the Three Angles, divers leſſer ones run horizontally, and 
meet at the midle of each Side, From whence again, many yet aller 
ones are produced through the bredth of each Partition to their Edges 
in the Centreof the Caſe. , once more, they are diſtributed into 
very fine and ſhort , whereupon hang the Seeds. 

16. 6. THE Seed-Caſe of Stramoninm or Thern Apple, is divided 
into Four Cloſets : Not open one into another, as in Poppy, Tulip, &c. 
but ſo many diſtint Ircloſures. In the midſt of cach Cloſet ſtands a 
Colum, joyned to the Side of the Cloſet by a Wall or Lamine. Through 
the Length of the Colums ran ſeveral ter and leſſer Branches of 
Veſſels, trom whence others are obliquely produced, upon which the 
Seeds grow. 

I KG, s. THE Seed-Caſe of Anagalli: or Pimpernel, is a little Globes 
which opens not by its Meridian or Vertically, as do the former 3 but 
by its Horizon, For divers very ſmall Fibres, being from the 
Stalk to the midle of the Caſe 5; do there fetch a Crrele, and fo divide it 
exattly into Two Hemiſpheres : the Uppermolt of which, when the 
Seeds are ripe, falleth off 5 and fo the wind ſowes them. 

18, s. THE Seed-Caſe of Coded Arſmart, neither opens at the 
Top, nor on the Sides, as do all the former 5 but at the Bottow. It is 
compoſed of Four Sides : the Outer Part of which, is ſofter and more 
ſucculent ;, the Inner a tite and ſtrong Membrane, In the Centre of the 
Caſe, is erefted a Pole or Coluw upon which the Seeds do all bang very 
looſcly. 

A. From this Mechaniſar, the manner of that violent and ſur- 
priſing Ejaculation of the Seeds, is intelligible. Which is not a motion 
originally in the Seeds themſelves; but contrived by the SirudGure of 
the Caſe, For the Seeds hanging very looſe, and not on -annr* 
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the Caſe, as ſometimes, but on the Pole, in the Centre, with their 
rar rig oe yr —— and the Sides 

t being lined with a ſtrong T Membrane, they here- 
«4 wy the ofhce of ſo many little Bows : which, ——_— 
at t OD nf ns yy. opening or 
being t off at the Bottoer, curle upward, and fo drive all 
the Seeds before them. F 


CHAP. VL 


Of the U'S E of the Parts to the Fruit. 


N the forgoing Deſcriptions, | have already mention'd 
the Uſe of the Parts in ſome particulars. I ſhall now 
a little further explain the manner of their ſervice, 
both to the Fruit, and to the Seed. 

2, $. And firſt, the Veſſels ſerve for the Figure- 
tion of the Fruit. So in an , the Ten great and 

Ie utmoſt Brexches ſerve not only to nouriſh and feed 
it ; but alſo, by the Arched Lines they draw, to diret and govern the 
Growth thereof into an orbicular Figere, The Dilatation of theſe 
Viſfels, not being hindred by any Breces or Conjun&ion with the In 
terior ones. By the Slenderneſs of the Aer-Veſſels, as in the Root, fo 
here in the Frait, much promoted. And by their Salize Principle, 
firſt begun. 

3- $. The Five midlemoſt and the Five Inmoſt ſerve together, to 

the Cory the former bounding the Outer, the Latter, the lner 
les. For were they only Five, or were all Ten in the fame Cir- 
cle, they would only make a round Cavity like that of a-hollow Pith. 
Hence it is that Apples, in which ſome ſmall Threds of the Veſſels ſtrike 
out into the Circumference, are very Uneven with divers Knobs and 
Ridges. But Plums, Cherries, &c. where the Veſſel: all terminate at 
an diſtance from the Skin, are Even all round about. 

4- 4. The paulk of the Fruit dependeth alſo on the preces of the 
V: For in Plams and Cherries, they are more numerous 3 but in 

and Pears they are very looſe one from another, and fo have li- 
berty left them to ſpread abroad. 

. $. Asalſo on their Size; that is, on the Size of the Aer-Fefſels. 
Which, the le they are themflves, they ſerveto make a bigger ret. 
As the lefs they are in any Root, they ſerve to make it the more . 
For the lefs they are, the more pliable to the Arrradion of the Aer : 
and in their Growth muſt make fo many more ſpiral Rings: by both 
which means, they make the greater Arches, And therefore a Pear is 
commonly a ſmaller Fruit than an Apple 5 a Plum than a Pear; and a 
Grape, than a Plaw; in all which the Aer-Veſſelr are ſtill greater and 


greater, 
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6. $, From the ſame Cauſe, it is alſo moſt \ That the 
Fruit ſhould not come before the Leaves or F lower, but laſt of all. For 
the Aer-Veſſels, as hath been often noted, are not exattly Cylimarich , 
but tapered ; that is, not only the Fibres conſiſting of divers of theſe 
Veſſels, but the Veſſels themſelves, as they aſcend into the Tranch, 
Branches, Leaves, Flower, and Fruit, grow (till more and more (lender. 
So that the ſmalleſt coming laſt, being the moſt pliable ; they are 
alſo beſt accommodated for the Expanſion of the Parenchyme into that 
we call the Fruit. 

7. S. Itis likewiſe a proper Queſtion to be asked, How it comes 
to paſs, That ſome Plants bear a Fruit, and not all ? I anſwer, That 
as the Size of the Aer-Veſſels conduceth to the Bulk of the Frait, and 
the Order of its Growth : So the Namber of them, to their being, or 
not being, any Fruit at all. For the Fruit, as we have already de- 
fined it, is an Oterss, which grows moyſter and ſofter, as the Seed 
ripens. The reaſon therefore, why the Uterxs in ſome Plants, conti- 
nues moiſt and ſoft after the Seed is ripe 3 and in ſome, dries ups is, 
Becauſe in the former, there is a ſmaller, in the latter, a greater Quan- 
ty of the Aer-V-eſſels in p ion to the other Parts of the Uterss, 
and fo a greater quantity of Aer. Which as in the Pith of molt Plants, 
ſo here, by degrees excludes the Sap, or rendring it more eva 
comes in the room of it z and ſo the Orerss is dryed up: that 1s, there 
is no Fruit produced, but only a Seed-Caſe. 

8. 4. Fromthe Size, Number, and Poſition of all the Veſſels in Fraits 
a reaſon alſo may be given, for the diverſity of their Taſts, Some ln- 
ſtances have before been given; to which I ſhall add one or two more. 
So the Rind of an Orange, is bitterz the Pulp, fower. Becauſe the 
former is furniſhed with many Lignows Veſſels, the Sulphwreons or Oyly 


chyma, produce that Taſt, Whereas the Pulp, which i very ſower, is 
void of all manner of Veſſels. Burt if the 8ap-Veſſels are either leſs nume- 
rous or leſs Sw/phureons; they give fo mild a Tindzre to the Parenchyme, 
as not to produce a bitter, but a ſweet or ſoft Taft ; as in Apples, Grape, 
Goorberries, &c, And of a Goorberry, it is particularly to be noted, 
that whereas, in a Limon, the Pulp only is ſower, as being void of 
Veſſels : here, on the contrary, the Pulp only is ſweet, whereinto all 
the Veſſels ſtrike, and the Rind ſower. 

9. $. Thediverſitics of the Skin it ſelf, have their Uſe, And there- 
fore, the more tender and delicate the Fruit is ; the 8kin, on the con- 
trary, is thicker and more tough. So Apples have a thicker Skin, than 
Pears 3 Plums, than Applers, and Grapes than Plams ; thoſe baving as 
it were, only a Coat of Kid, but this of good thick Buff, And there- 
fore ſome Fruits, although tender, yet either not having ſo rich a 
Fuyce, or coming early, and ſo not being expoſed to ve heats, 
have a very thin Skin, as Mulberries, Strawberries, &c. 


Tin&ure whereof, T4. Whe mixed with the Acid of the Paren- 
ajr, 
c 
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CHAP. VIL 


Of the U S$ E of the Parts to the Seed. Andthe TIME, in 


which the Utcrus or Fruit and Secd-Calc are formed. 


ND firſt, for example, in an Apple, the Five In- 


the Seed; theſe running into the Artire of the 
Flower, and fo carrying off the moſt Aerial Spirit 
from the Seed 5 by which means, it b-comes a more 
_ than the Fruit, and © 
tot 


2. $5. The Elongation likewiſe of the Seed-YVeſſels, in the Fruit and 
Caſe, ſometimes direftly, as in Plams and Nats, and ſometimes by fe- 
veal Ambezes before they hoo into the Seeds, as in Tabp ; ſhewes a 
defign for the higheſt refining and maturation of the Seminal Sap. 


3. s. Chiefly by means of the Inmoſt Yeſelr, is made that Chanel 
in ſome Pears, and efpecially m . For theſe periſhing with 
the Flower, the circumjacent P ſhrinks up, leaving the Gid 
Chancl in the midſt. Deſigned for an inter to the Her, for the better 
drying of the Seeds 3 which here ſtand the more in need of it, becauſe 
encompaſſed with a Mucilage. 


4. $. For the beter drying of the Seed, and the dizburſing or 
ing of it in due time, the opening of the Caſe is, in the fame man- 
ner, alſo contrived: cither at the Top, as in Popy 3 0” on the Sides, as 
in Tulip, Pimpernel; or at the Bottom, as in Codded Arſmart. All which 
openings are effeQed by the running of the Aer-Veſſels my thoſe pla- 
ces: for by drying the Parenchyma next adjacent,they cauſe it to c 
and cleave aſunder. 


5. $5. Of the Seed-Caſe of Poppy, it is particularly to be noted, 
That as the ſeveral Wizdows, ſerve to let in 4er, for the drying of the 
Seeds, after their full Growth : $o the Canopy over them, ferves to 
keep out Rain. For here, the Caſe not cleaving down the Side, as it 
uſually doth ; ſhould the Rain get in, it would ſtand in it, as in a Por, 
and fo rot the Seeds. And as the Canopy ſerves to preſerve the Seeds ; 
fo the ſeveral Partitions or Walls, for their better Stowage. For by an 
ealie ſurvey of this little piece of Ground, it is plain, that as they 
ſtand on both Sides every Wall, there is as much more Ground for them 
to ſtand upon, as if there were no parting Walls, but the Seeds ſtuck 
all round about upon the Ambit or Sides of the Caſe 3 or upon a great 
Bed or Placents within it, as in Hyoſcyamnsr, Anagallts, Kc. where there 
is a lefs numerous Brood. 


6. $. 


moſt zrancher, do beſt ſerve for the Generation of 


proceſs of Fegetation 3 as P. 2. Ch.s, 
$. 5. 
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6, $. The Coar likewiſe, by ſtanding betwixt the moyſt Parenchyme 
and the Seed, and being hollow and T filled with Aer z doth much 
conduce to the ripening and drying of the Seed, and its greater fitneſs 
both for keeping, and ſowing. So the Parchment Lining of the Seed- 
Caſe, as in Hyoſcyamms, &c. 1s anſwerable to a Coar. 


7. $. The Parenchyma ſerveth, amongſt other for the 
Generation of the Covers of the Seed; as in ſome i hath been 
ſhewed. For which intent, ſometimes the Exterior Parenc as in 
a Limon ;, ſometimes the midlemoſt, as in a Goosberry or . bs 
ſubſervient 3 both of them, in thoſe Fruits, being more white and dry, 
than the reſt, and ſo fiter to make the Covers of the Seed. 


8. $. The Parenchyma is allo of uſe for the warmth of the Seed ; 
as in the Sced-Caſe of Garden Radiſhb, Wherein, as it ripens the P«- 
renchyma gradually drys, breaks, and ſhrinks up into ſeveral foft Mem- 
branes, in which the Seeds, inthe Centre of the Caſe, lic ſwadled, as in 
ſo many fine Calico Clonts. 


9. I SHALL conclude with obſerving the Time of the Generation 
of the Fruit and Seed-Caſe. This hath hitherto been thought to be in- 
Itiated upon the opening, I ſay not,the forming,but the opening of the 
Flower, or not long before, Notwithſtanding which, what I have 
formerly ſaid of the Flower z I now do the like, of the Oterss it (elf ; 
ſc. That in very many Plants, "tis formed, with the Flower, the year 

it appears and comes to its full Growth. As for inſtance, in A- 
zarum, not only all the Parts of the Flower, but the Oterxs it ſelf, and 
there inalſo the outer Cover of the Seed of any one year, are perfedly 
formed in A»g«ſt or September of the year foregoing. The like may 
be ſeen in Twlip, Mezereon, Corin, and many other Perennial Plants, 
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CHAR 
Of the FIG U RES of Sceds. 


» HE Figures of Seeds, or rather of their out. 
FERN ward Covers, arc made ſuitable, Partly to their 
Pd pp Colocation in the terns, as the End. So thoſe 
= of Malow, pu like a Coronet round the 
Stalk , are of a wedged Figrrez whereby their 

do all meet together in one Centre, 

Partly, to the various diſtribution of the Veſſels 
or Fibers, as one Cauſe : by which the Acaſures 
_ and Surface of Seeds, as well as of the Leaves 
of mu are diverſified. And partly, to the Nature of the _ 
and other Principles regent in a Plant, as another principal Carfe, 
And therefore the more ſtony, brittle, or full of Salt the Covers of * 
Seed: are, they are generally more angular, and their Figure, whether 
py nn more conſtantly obſerved. So the Tartareons Stone of 
a Plum, is not only more a»gular, but alſo more regular than the Husk 


of the Kernel of a Fear or Apple. 
2. $. For all Stones are meaſured by ſeveral Circler, whoſe Dia- 


wetres hold a certain proportion to the Length of the Stones, in the 

ſame manner as hath been ſhewed in the deſcription of the Leaf. . So P. 1. Ch.3. 
the Stone of the Peaſe-Cod-Plum, is meaſured by two Circles, That of 

the Twrkey-Plum with Four. That of the Aprecol- Plum, with Two Tab. 744 
ted © ely; being perfedtly Rhomboid. To which, thoſe 

of the Wheat- Plum, Damaſceen, and ſome others, allude. And forte 


are mcaſured be four Circles, and one repeated. 
Hh 2 S. 3 
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. h. The Figares, not only of the larger fort of Seeds, but even 
of the ſmalleſt, have much and elegant varicty. We will take the 
pleaſure of comparing theſe which follow. 

4- $. And firſt of all, ſome are perfe&ly Spherick , and with an cven 
Surface; as that of little Century, That of ala js alſo, Spherzck 3 
but hath a knobed Surface , and isencompa with! a Membragegns 
Rimm, like the Horizen ofa Globes That of Title Cehandive is Gitay- 
lar, but compreſled like a Cheeſe. 

5. $. Others are Nephroideoxs,or as it were Hemiſpherick, Of which 
F ignre, and hereunto approaching, there arc a greater number than 
of any other ; as that which agrees with the more frequent Shape and 
Fold of the Lobes and Radicle of the Seed, as ſhall be ſeen. Yet with 
ſome difference, as to theig Shape and Swrface. $0, that of Lyebnis $yl- 
veftris is figur'd juſt like the kidney ofa Cat; and hath a knobed $r- 
face. That of Poppey comes near it in Shape; but hath a Surface ex- 
aftly like that part of the Paxnch of a Sheep, called the Hony-Coome. 
That of great Calendine, is a little more oblongs and fo, like the 
Kidney, not of a Cat, but of a Sbeep : am with parallcl Rings 
and other ſhort Lines placed alternately betwixt them. 

6. $. Where, by the way, we may fcc, as well by the Seed, as by 
the other Parts, of difterent kinds, the Great and Little Celan- 
dine, notwithſtandig their Names, are to be eſteemed. 

7. $. TheSeedalſo of Ber or ſpatling Poppey is ſomewhat like a 
Kidney : but hath its Circumference raiſed up into a double Kidg : to 
which ſeveral ſmall Ridges do in ſome fort alſo radiate frome one Centre 
ſe. the Baſe of the Seed. 

8. s. The Sted of Chickweed, is partly like a Kidney, and partly 
like a little Retort, As alſo that of Pemtaphil. fragiferunm. But the for- 
mer is a caſt with ſmall pieces having as it were feet on each ſide, 
like little /»{#s;, With which, the Seed of Leuchamthems«m ( which 
may be called, the Giem-Chickweed) doth much agree. The latter, 
hath ſeveral Fibrows Ridges, reſembling the Fibres in the Auricles of 
the Heart ; or raning from the noſe to the Circumference, ſomewhat 
like the Azymauth Lines on a Suadrag. 

9. bh. Some are Ovel; as that of the little Zell, and rough caſt 
with Frbres almoſt parallel and produced by the Length of the Seed. 
In which latter reſpe&, the Seeds allo of Trechelinm and ſome other hike 
Plants, are agreeable. That of Broeklimce, is alſo Oval, but 
with a thick Kimw, narrowing all the way to the Beſe of the Seed. 

10. $. The Seed of Doverfoot hath an eval Cone, and a flat Baſe. 
Its Swrface favous, hike that of Poppy, Toad-flax, and fome other Seeds. 
That of Sedwm mins eftioum ktenm, is 1 2 manner the Figure of 
the former inverted, being flat, not at the Baſe, but on the Top. And 
whereas that riſes with a blunt Argle, this hath only a Ridg, raiſed 
above the Surface of the Seed. 

II. $. The Seeds of divers forts of Graſs, are more Conick, y” 4 
ticularly of that, which for the likeneſs its Seed hath to a parhy 1 
may be called Barky-Graſs, And | little doubt, but that among the 
ſeveral forts of Greſs, there are ſome which anfwer to all the kinds of 
Eſcrlent Grains, as Oat-Graſs, Rice-Graſi, Wheat-Grefr, Rye-Grafs. 
And accordingly,that they may be more profitably ſown un one Grouad, 
than in another ; and ufed with diſtinCtion, for the bigher, or _ 
whollome 
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wholſome feeding of Cattle. A Ruſs, thongh it ſeems an imperfe&t 
Plant, yet beſides its Flower, hath alſo a plentiful brood of Seeds of a 
Comich Figure. 

12. Ss. Some Secedr are Cylindrich, as that of St. Fobnr-wort, as 
alſo of Twtſer, and fome other like Plants, with fone little diverſity in T7; 74% 
the Shepe or Sarface of the Seed. That of Vervain, is in a manner, ** 
half a Cylinder: the true Seed lying in the Covers, like a Child, in a 
Cradle without an head. 

I3. $. Others are rather Conico-Cylindrick, as that of Jacobes; 
having a Coronet on the top, and ſeyeral forrows by the Length round Tab. 7% 
about. Anfwerable to which, is that of Erygerum ; in Shape not 
unlike to a Rowling-pin. 

14. 5. Some are Planj-Conich, as that of Nettle, which is ſhaped 
ſomewhat like the end of a Speer. That of Eye-bright is more Eliptick ; 
with ſeveral Ridges running by the Length; and joyned together with 
ſhort pieces trar.ſver{ly, as in the looping of Lace. That of Worw- Tab. 74 
mood not very unlike a little flat Efence-Glaſr : in which, the Fibres 
are produecd by the Length, as the Ridges are in Ege-bright. And fo in 
Yarrew, which is alſo encompaſſed with a Membraneons Rimm. That 
of Dandelyos, is Plani-Conich towards the Baſe. And ſo thoſe of Let- 
tice,Sonchus,and ſome others. To which, thoſe alſo of Hieraceum, Tra 
{oPegen , Scorzoners , &c. with reſpet to their Surface, do all al- 

e 


15, <$. And ſome are Conico-Triangular. OF which, that of Sorrel 
is Comick at both ends ; the ſides qual 4 and upon every Angle, 
hath a narrow and ſharp Rimem. As alſo that of Aragelis; but the , 
Sides are Spheri-conick,, and fo the ends are blunt. They are alſo *** 7+ 
yg = with many little round Cevities, But have no AKima upon 
t les. 

16. h$. The Seed of Nigel/a is Triangular, and Conick only at the 
Top. Onevery Angle, hath a narrow Rimes; the three Sides equal, 
and Spheri-conick ; ſurrounded with ſeven or eight Ridges by the girth, 
joyned ngoger in ſore places with others tranſverſly. That of Ar- 
ſmart, is alſo Triangular and Conick, at the Top. Bur one of the Sides 
1s almoſt equal tothe other two; which ſtand low. That of Knot- 
Greſs hath three 8ides, one leſs than another; being as 5, 3, and 2, 
ort bour. 

17. $. The next (which 1 take to be the Seed of a fort of Bu- 
gloſs ) is very oddly figured. The Baſe, oval; the Top, conick _ the 
Back , ſwelling and round as an Egg ; the Belly alſo (welling, eg Tab. 74% 
up into an obtuſe —_— higheſt in the midle, ſomewhat like a "Wm 
piece of Armour: and is encompaſſed with a Rimm (loaped upward. 

18, 5. That of Moldevian Bawm, is Triangular, and Conick only 
at the Beſe, The place where it is faſtned, ſhaped like the Beard of 
a Dart. Twoof the Sides are Plani-conick , the Third Sphericonich, Tb. 74; 
and near as big as both the other two. The Head flat, with a Rimm 
eretted upon each Side, fo asto make a Spherical Triangle. Approabs 
ing to this, are thoſe of Sage, Horebound, Clary, &c. 

19. $. That alſo of Belhs Tanaceti folio, hath rwo Sides Planico- 
wick, and a third Sphericonick, The two firſt bave ſeveral Ridges run- Tab. 74 
ning to the Baſe. Which is not ly conich , but a little dilated 


into two obtuſe Angler, The Head Triangular, with one Side —_— 
[0 


Tab. 74 
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Tab. 54- 


Tib. 74 


Tab. 7 4. 


Tab. 74 


the other Two ſtraight, a little hollowd, and having a ſmall pinacle 


in the Center. 

20. $. That of Steches Arabica, as the former, ſaving, that the 
Hesd is oval, and the Baſe floaped into a little m—_ That of 
Wartwort or Sun-Spurge, hath a very complex Figure, Belly con- 
fiſteth of two Planiconick Sides, as the former 3 the Back, $ k. 
The whole Seed, in a manner, Conick-oval. Yet the 3 
both flat. In the midle of the former, a Peg by which the Seed is 
faſtned ; and of the latter, a poynted Kmob. The midle of the zell 
Sides, hollowed, fo as to make a flat Kim of equal Bredth; and t 
hollows filled up with Bladder: like thoſe in all the Parenchymnns Parts 
of a Plant. 

21. <$. Laſtly, there are ſome Seeds which are ſquare. Whereof 
ſome are ſtraight, as that of Fox-glove ; which hath alſo an even Sur- 
face : And that of Blattaris, in which there are ſeveral little hollows 
in even Rows. And fo in Brownert. 

22. <$. And ſome Convex, as that of Chryſanthemum Americ. "Tis 
Com, or ſquare and ſharp at ——_— and big at the 

ead, The Sides all plain z and a thin Rimmer upon every An- 
gle. As alſo on the four Sides of the Head, which is flat, with a lit- 
tle Pinacle in the midle. | 

23. $, The 8ced alſo of Tanſey, is a Conick and bended ſquare noe 
with the Angle forward, as the former, but the Side. And in the 
place of every Rimm, hath a round Ridge. Somewhat like to this, are 
thoſe of Febrifugs, Mayweed, and fore others. Thus far of the F+- 
gures of Seeds. 


CHAP. 1I 
Of the NUMBER and MOTIONS of Sceds. 


as ATURE bath ſecured the Propagation of Plants 

;, ſeveral ways, but chiefly by the Seed : for the Pro- 
dudion of which, the Root, Leaves, Flower, and 
Fruit, doall officiate, as hath been ſhewed. And 
according as the Plant, or the Seed it bears, is 
more liable to be deſtroyed, Proviſion is made for 

=» Propogation, cither by a greater number of Seeds, 
or other ways. So the Seeds of Strawberry, being gathered, or caten 
by Yermin, with the Fruit ; the Plant is therefore catily propagated by 
Trunk-Roots. So Poppy, being an annual Plant, is highly ihck : 


for inſtance, the Whrte Poppy 3 which commonly bears about four ma- 
ture Heads, in each of which, there are at leaſt ten Partitions, on both 
ſides whereof, the Seeds grow 3 and upon 3 part of one fide, about 
oo Seeds 3 that is, Boo on one Partition: which being multiplied 
by 10 (the number of Partitions ) makes Boooz and Boco agai 
by 4 (the number of Heads) makes 32000 Seeds, the yearly 

of that Plazt. 


3. þ 


Book IV. of Seeds. 


199 


2. s. So in Typhe mujer, the Seeds being blow'n off and fow'n 
{me Eggs of many Fiber ſpawn'd ) with great hazard, they ate 
ngely numerous. For as they ſtand ————— 
make a Colincer at haſt x Inches near {** of an Inch in Di- 
ametre, or an Inch and 4 abour. g of theſe Seeds, ſet fide to 
fide, as they ſtand on the Spike, make but 3'* of an Inchs fo that 72 
make a live of an Inch in h. But becauſe upon the Spike, the 
Hairs belonging to the Seeds come between them 3 we will abate 10, 
and count but 62. To which #* of 62, that is ( without the Fratti- 
oF being added, makes 108 for the Circuit of the Cylinder. 
the Cyii {ix Inches there are (1x times 62, that is, 
372, for a Line the h of the Cylinder. Which number being 
multiplied by 108, produceth 40176 tbe number of Seeds which ſtand 
upon one Stalk ; and fo, upon three $talks, which one Plant common- 

I bean, there are in one year, above a hundred and twenty Thou- 


3. $ SO SOON as the Seed is ripe, Nature taketh ſeveral Afe- 
thed, for its being duly ſow'n : not only in the opening of the Utersz, 


as in ſome Inſtances («) [gps hr but alſo in the make () P. 3 


of the Seed it ſelf, For Firſt, the 


without further care, to fall diredtly down into t Ground: 
in the ſame where themiclves had theie Birth. 
i to the 
wind, they are often furniſhed with one or more Heoky 3 © ſtay them 
ing over far from their proper place, ll by the fall of Leevs 


y lodged. So the Seeds of Avens have 
hngle Hook." thole of Aqrizeay end Gee how: 


—_ Bank tor warmth, the Pn 
On the contrary, many Seeds are furmihed with s or 

Pe” nd Partly, with the help of the Wind to —__ when 
mr $onts from ofthe Place. as thoſe of Maple, Orach, &c. 
n——_— they ſhould either be corrupted, or 

miſs their partly, to enable them to make thetr tlight, 
cen cength that fo they may not, by fall together, come 
or #ed, another 
wings not unlike to thoſe of 


of the kind, — —— —  ———— 
Feathers, Ext they are waſted every way, and to any diſtance 


neceſfary for the aforcfard purpoſes. 

6. "broad, bu there are ſome Seeds, wited ave Ratteres nor By 
mute : 
are 


but by Sx or Slog away. « The 
forvl; which ha 
to ſow the Seeds 


running Root, Nature fers it tit 
oo I — doing of which is effected by 


of many Plants, which affect £5. 5. Tab, 
Soil or Seat, as of Aruw, Poppy, &c. are hea and ſmall 70, & 71. 


3 both the —_ 
LON its fu ——_ 


the wag of th the —_ Tab. 55, 


a white thick and ſturdy Cover of a Lon, or Springy Nature, in Ty, +4, 


lies within the Caſe. This Cover, fo ſoon as it begins 

to drye, burſts open on one fide, in an inſtant, and is viotently turned 

infide outwagd, 2s would turn the Gizard of a Fowl; and fo 
{martly throws off the Seed. 

*. & 
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Tab. 72. 


Tab. 7 2. 


Tab. 72, 
Tab. 72. 


the Plant, or otherwiſe, this Spring is become ſtark 


7. $. The Seeds of Harts-tongue, and of all that Tribe, are Slang or 
Shot away. The doing of which is by the curious contri- 
vance of the Seed-Cale; as in Codded Arſmart, and ſome other like 
Plants, Only there, the Spring moves and curles up inward 4 but here 
it moves outward. I ſhall deſcribe it, as well as the Weather ( which 
whenl obſerved it was cloudy ) would permit. Every Seed-Caſe, as 
it appears through a good Glaſs, ſtands upon a Pedicle from 4 an Inch 
to an Inch or more in h 4 at the bottom about as thick again as a 
Horſe: hair, and a little thicker at the Top, on which ſtands the Caſe, of 
a Silver Colour, about the bi of a Cherry-ſtone, of a Spherick Fi. 
gure, and girded about with a ſturdy Terdon or Spring, of the 
Colour of Gold : the whole Mackine looking not much unlike a little 
Padlock, The Surface of the Spring a hne Screw, or ſome of 
the Aer-Veſſels in the Wood of a Plant. So ſoon as by the ſenete Aer of 
enough, it ſudden- 
ly _ the Caſe into two halts, like two little Cups, and fo flings 
the Seed. 

8. h$. Theſe Caſes grow in oblique Farrow: or Trenches on the back 
fide the Leaf, from x of an Inch to an Inch in h, and about j* 
of an Inch broad. Inone of theſe Trenches an Inch long are more than 
300 of the Caſes above deſcribed z and allowing but 10 Seeds to every 
Caſe, above 3000 Seeds, Which being multiplied by the number of 
F arrows in one Leaf, with allowance for the leſſer Farrows ; and that 
ſamm by the number of Leaves commonly growing upon one Root, 
comes to above Ten Hundred Thouſand Seeds, the annual produt of 

this Plant. The Sced isof a Tawny Colonrthrough a laſi about 
Eh of an Inch long, flat, and ſomewhat oval. Of wy ten Thou- 
ſand arc not ſo big as a white Pepper Corn. 


CHAP, IIL 


Of the ſeveral COV ERS of Sceds, and of the V I 
TELLUM. 


ſtep of Natwres Managery, relates chiefly 
& a ix: to the Growth of the Seed when it is fow'n. For 
Q ; which purpoſe, the outer Covers are ſomewhere 
©). T furniſhed with Apertares ſufficient for the recep- 
SF4 [_ Q rion of Alimental Moyſter from the Ground ; and 
JG Diviſions, for the ſbooting forth of the young 
SR NES Root into it. As in the Seed of a Gonrd, at the 
Bottom ;, in a Bear, on the Side ;, and in a Cheſ- 

nut, at the Top: in which places the Radicle or young Root always 
lies and puts forth, in the ſaid ſeveral Seeds, And the Seed of Palme 
Chriſti 5 which falls to the Ground not only in the uſual Covers, but 
alſo in the Seed-Caſe, for the more plentiful admiſſion of Aliment, hath 


a double Aperture. Not much unlike to this, is that found ſometimes 
n 


= FI HE nexr 


4A 


INS, 


it is al6 


16433 
_ 1:5 


3 for which Cauſe, I fuſpet it to be the 
kind. 


of the Tube 
2. 5 If the Cover of the Seed be 
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Tab. 75. 


Tab. 75. 


Tab. 75. 


Tab. 76. 


Tab. 77. 


ſome thickneſs, as in Plums, Borage, Scabious, Yet always extream 
thin at the Tip of the Radicle ; the more cafily to break and yield to 
it, as the Secundine to the Fetxs, when it firſt ſhoots into the Ground. 
And ſometimes, as in the Seeds of an Orange, it bath at cne end, the 
reſemblance of a Placenta. But of this, and the two upper Coats, 1 
ſhall give a further Deſcription in the laſt Chapter. 

9. $. AS ALL are ex Ovo; fo there are many with than 
Covers, as of Orach, Spinage, Beet, and the reſt of that Tribe, &cc. 
which beſides the Albumen or clear Liquor out of which they are bred ; 
have alſo, a Yitelem, or a Body thereunto ; being oeither 
of the Seed, nor part of the Covers, but diſtin&t them both. With 
reſpe& to the Bulk, of the Seed, very large, as white as Starch, and pret- 
ty friable, like Rice og Barley: of a roundiſh Figure, and 
on the Girth, ſo as to have a double Edge 5 Whereby the Seed, which 
is long and (lender, lies round it, as a Sack of Cornupon a Pack Saddle + 
or 6 Ripe npcn a Sullpadeel, Upon my firſt notice hereof, it ſeemed 
to anſwer to a Placenta. But upon further conlideration, the Analogy 
doth not hold betwixt them. For the Placenta lies without the Aven- 
branes in which the Fetxs is conteined: whereas this body lies within 
the Covers conti to the Seed, and fo becomes its brit and fineſt 4- 
liment, as the Telk doth tothe Chick, For which purpoſe, as in the Ge- 
meration of the Seed, it is a pure Milky Chyle 3, So in us Vegetation, it is 
converted into the like again. 

10. $. The ſame y for Suſtance, is obſervable in the Seeds of 
Rhapontick, Dock, Sorrel, and the reſt of that kindred, with this dif- 
ference; That whereas in Orach, &c. the Seed only lies upon it 5 here, 
the main Body or Lobes of the Seed are immeriſed therein, the Radicle 
ſtanding naked or above it. So that the faid Lobes, and therein the 
Semin Ree IE RENDE EhhneroogatreF once 
refir.'d Mold, neceſlary for the firſt Vegetation of the Radic 

11.46. BY THESE midle Steps, Nature proceeds from the 
Thiner s of Seeds x or thoſe, which after the Generation of the 
Seed is finiſhed, ſhrink up; to the Bulky Kind, or thoſe which keep 
their Bulk after — Wherein, not only the Lobes, as in 
Dock, but the whole Seed 1s immediately | Different in Sxb- 
ſtance, Shape and Bulk; but always many times biger than the true Seed 
within it; for which it is commonly miſtaken $ but is no more the Seed, 
than is the Stone of a Plaw, the 

12. $. In the Barbado Nat, "tis White, Soft, Comich-oval, and ta- 
king all its Dizventions, 8 or 10 times bigger the Seed within it. 
In Key:, 'tis of a ſad Colowr, hard, yet ſomewhat Oyly, Oval and 
flat, and of the ſame Bigneſs as in the Barbedo Nat, with reſpet to the 
Seed. In the Fruit commonly called Nzx Vomica Officineruas, "tis of 
the Colowr and Hardneſs of a Cowr-Hornez and makes almoſt the whole 
hop of the Fruit, being about 14 or 15 times the Bulk of the Seed, 
In Goo ap ary 
what hike a Bozet with the Rimav tuckt in. And fo in a Coffee-Berry; but 
rowled or foulded up into a kind of Oval Figure, with a Notch or Ri- 
ma through the Length, where the two Ezds meet.” With other diver- 
lities which will beſt be underſtood, when I come preſently ro the De- 
ſcription of the Seed herein contained. 


13. $. 


BookIV. of Seeds. 


13. $. With reſpett to the uſe of this Cover, it is obſervable, 
where there is a Stone or Shell over it, as in the Sarbedo Nt, it is 
ſoftz, but where there is none, as in Nux Vomice, Afb, &c. "tis hard 5 
ES 

t re of its Parenc the exquihre 
the Bladder: of which it confiſts. wee fees; © od gy 


\ Seed til the Se 
ts oft it anſwers, as 


hence the Seed receiveth its firſt and pureſt Alravent; 


CHAP. IV. 


Of the FOETUS or rue SEED: and firſt of the 
RADICLE and LOBES: 


A V I NG diſcourſed of the Covers, I come next t6 
Fetus it (elf, Of the Shape and Po- 
ſome Examples, a- 
fort of Covers 4 and 
the Bulky one: where I ſhall 
Lobes, or Main Body, and the 
cle. Next, 1 ſhall deſcribe the ſeveral forts of 
1 ng or Sg Parts, of which the 
are 
with the Thinner Covers, arc thoſe of all forts of 
a different make, from that of moſt other Seed! : 


Tok eaſily collquable into a kind of Milk or Chye, fo 

w 1 into a Ki fk or . 
it hath a near toaFitelluw. For as that 
a ſort of Chyle, the Branches of the Dw- 


into the Bowels of the Chick: So is this, intoa 
by the Branches of the Sexvinal Root ( 


. 100 to this Kind, the Seeds of Dates, and of fore 
other like Plants, may be elteem'd. For that which is commonly cal- 
led the Stowe, ſeems indeed tobe the Ain Body of the Sted, doubled 
in the ſame manner as in Corn. To which that Part which 


tis the 


$. 


: $0 after- : 
it anſwers, as in Orach or Dock, (6) to a #i-(Þ) C5. 3: 
3 


to thoſe Parts, which become the future Plane. B. 1, C6. i; 


Plant, is annexed. But whereas in Core, 'tis placed at Tb. 79. 
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the Bottom -of tbe Mein 3 here it lirs in @ (mall zound Camry in 
the middle.of the Back, Stome, or Main , Where this Part 
grows to it, is not ſo.hard, as more remote fram it : and is therefore 
"mg io ſome part diſſolved , by lying an tbe Grewnd, as in 
orn, 


4- $- But for the moſt part, the Main Body is divided, as hath bern 

ſaid, intoxwo Lobes 3 and thoſe in Subſtance is the <- 

Tab.75, ther Part or Parts, plainly diſtioguiſbed in moſt Aerzcls and other 

large Seeds 3 and not difficulty in many leſier ones, as in that of Fiels 

Lamaris, Scabious, Doves-Foot, Ke. if Yipped out of their Covers be- 

wry 4 ne Sat wo = 

. $, In Hownd:- , arc a circular iguce, very an 

erate In Cacuwer, oblong , with ſome valible 
Branches of the Seminal Root ; and the Radicle ſomewhat bigger 


+ But 
Tab. 7%. in Scorzonera, very | like the of a Pair of Compaſſes : and 
Fs the two firſt, or diffiemter — Leavs ® Plant into which they are 
converted, are of the fame Shape. Of theſe and many more, the 
Radicle is ſhort and pointed z and lies in one ſtraight Line with the 
Lobes. - 
6. $. In Viola Lumaria, they are very large; and the Branches of 
the Seminal Root, fairly apparent, ſo as to reſemble a Pair of Levy. 
The Radicle pretty long, equally thick from end to end, andcouched 
Tab.75. downupon the two Lobes, each of them having a little Shoulder for it 
\i tolieupon. In Woad, where it hath the like Poſture and Shape, as alſo 
; || in Chamelina, Eruca, and many others, it is very Bulky, being bigger 
if than both the Lobes put together. 
|| 7. $. Of this Part, I think it may be obſerved, That commonly thaſe 
l Seeds, wherein it is very {mall with reſpet to the Lakes, produce a 
\þ Perennial Plant : And fo, vice verſa, where it is very large, an Anzazal 
[ one. In the latter, the Semine! Virtze being more vi , and 6 
| tending more haſtily to the Buſineſs of Generation, with the 
Death of the Plant. 
8.4. IN THE former Seeds, the Lobes lic flat one agai 


- 
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_ 
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another. 
I Tab.75- Butin Garden-Radiſh, they are folded up, fo as to receive the Radi- 
| 1 cle into their Boſome : as when a Chicken tucks his Head under his 


Wing. 
i. .h. In Holjock, the Lobes are plated upwards, and re-plated 
it, —_— Pak again. Being moſt y compoſed to the Shape of the 
| Covers, as thoſe are to their Poſture on the Plant, In Maple, they are 
plated one over another, and ſo rouled up. | 
Io. $. Inthe Cotton-Seed, which confiſteth almoſt wholly of two 
Tab. 75, broad and thin Lobes or Leaves, the Folds are yetmore numerous ; 
curiouſly reduced tan exat and ſolid Oval. 
| I1. $. It happens now and then, that inſtead of two, there are 
l three Lobes, as in the Kernels of Plus, , and other Fraits, and 
[ the ſmaller ſorts of Seeds, will ſpring up imes with more than 
i two diſſamilar Leaves, originally the Lobes of the Seed. Theſe are ob- 
[ ſerved by ſome, more frequently to produce a double Flower, which 
| wy be, becauſe the ſeminal Virtze in ſuch Seeds, is increaſed by athird 
| art. 


4 ay 12. 4.1N 


Bobk IV. 


a kind of 
Whereby it comes to paſs, that weer the Radhich i 


way, only this lower half deRends and becomes : The upper 
half is produced or raifed above »s a Pill+ vyon which the 
Lobes, or Leaves are 

13. $ This grad, on the our fide of each Lobe, and 


dicle, hath a very finall and round Node, like a Nutet; 
firſt Book: the whote Sed looking not thruch white a Pidgromr Head) Ch. 7. 
the Radeck the Bill, wnd the Neel! the Eye. 
14. $. IN the Seed of Garden Orech, both the Radicte and Lober Tg. 75. 
are aod (lender, and fre almoſt in 2 compleat Circte round 
about the before deſerib'd. The Lobes of Rhapontich arc 
like the Bis of a Spade 4 and the Radicle Rtands eretted above Ch. 3- 
—— _ 
i14.s. OF SEEDS allo with the Cover, there are tnany not 
divided ito Loberz being in a manner, all one Biere 4 as all of the 
Bulbewr- Kind. In fore of which, though the inmoſt Cover be thin ; 
yet exher with the other Covers, or with the Seed it RIF, it 
may very well be accounted of the Kind, 
16. $. In Flag, it is above rwent than the Seed with- 
in. mg of Bladder: all towarth the Seat of the Seed, 
The Seed it felt is fomewhar like © , The lowet Part Tab. 76: 
which becoms the as the Hft, is thick, and cometh near to a 
Cylimdrick Fi and the end, round. The Part which becomes 
poin- 


the firſt as the Blade, is rather flat, and 
ted, ie latoba The Fibers and 0 which 
it conſiſts, are all dif into Parallel Lines running by the length. 
In Lily, where this Cover is thinner and more Tranſparent, without be- 
ing cut, but only held up againſt the Light, the Seed may be ſeen with- 
in it. 

17.s. BUT THE greater number of Seeds alſo with the Bulky 
Cover, are divided into TER _ ————_ i HIT 
a pair of little Leews. Int | Angola, the Shell being 
taken off the upper Covers ( dry'd and ſhrunk up ) ſeem to be but one. Tab. 74. 
In theſe, the Spermatich Vefelr are Branched. Under theſe, lies the 
Thick and Inmoſt Cover 3 which being cut down the middle, exhibits 
the true Seed : Confiſting of a couple of fair Leave, Veined, and as 
white as Mitk , joyned together with the Kadicle at their #aſe; and 
let into a Hollow, made ig the Cover, of an anſwerable ſhape. The 
like is obſervable m the Barbado-Nut, Ricinus Americansv, and one 
other Indian Fruits ; wirh ſome little difference in the Shape of the 
= 7 ['N the foregoing Freits, the Bulky C ſoft, 

rs. $. t wits, t over is very 
But inthe Nax Vomics narum, "th near as hard as a Date flone. Tab. 76. 
In this, beſides the hollow made for the jon of the #eed, or the 
two Leave and Root; the Sides are ſeparated or diſtin almoſt to the 
Edge of the Cover roand abour, eſpecially towards the Root : So that 


my unaptly be compared to a little Ponch with the Sides clapt 
F. 
9. 5: In 
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Ch. 3. 
Tab. 77- 


Tab. 77. 


Tab. 77. 


19. s. IN thisand the Nuts above mentioned,the Seed: are all very 
large. But in ſome other Plants, m_ are extream ſmall, ſo as to be 
hardly viſible without a Glaſs 3 as in Staphiſagrie, Peony, &c. In 8ta- 
phiſagria, the Thick or Inmoſt Cover, is commonly a Spherical Triangle, 
conick, towards the Baſe. At the poynt of which, there is a little Cavi- 
ty, in which the Seed, about as big as a ſmall pins head, is lodged. The 
Root whereof is a little poynted, and the two Lobes rounded at the 
Top 


20. $. In Peony, the ſame Cover is Soft, White, and of an Oval Fi- 
garez the part uſed in Medicine. Uſually thought to be the Seed it 
{elf} But is near two hundred times biger than the true Seed, which is 
almoſt inviſible. It lies in a little Cavity near the bottom of the Cover; 
with a thick and blunt Root, and two poynted Lobes or Leavs. 

23. $. IN the Coffee-Berry, the Seed lies in the Inner or Cartilagi 
nous Cover ( formerly deſcribed ) where one would not expe to 
it, ſe. near the Top or Swrface of the Back, The Lobes of the Seed are 
veined like two very minute Leaves, and joyned to a long Root like a 
Stalk, The end of which comes juſt to the bottom of the Cover, ready 
for its exit into the Ground, 

' 22. h. In Gooſgraſs, where the Inner Cover is alſo Cartilaginons or 
Horney, the Seed is in much a like manner, and looks juſt like 
a couple of poynted Leavs with a very long Stalk. 

23. 6s. T HE Seed of Stramoninm, is incloſed in a Bulky Co- 
ver. Which being ſoaked in warm water, and very warily cut about 
the edges, with a Reſor,the Seed may be taken out of it entire. Shaped 
like that of Orach , but much longer. For the Reception whereof, the 
Cover is formed with a hollow, which runs round about it near the 
Edge ; where in the Seedlies like a little winding Snake, 


CHAP. V. 


of the BUD of Seeds. And of the P ART'S, of 
which theſe, the Radicle, and Lobes are compounded. 


R OM between the two Lobez, riſes up the Stalk of 
the Plant, The original whereof, cither to the 


_ I Eye, or by a good Glaſe, is always viſible in 


2. $. In many Plants, Nature ſees fit only to lay 
the foundation hereof in a ſmall round Node ; where 
& upon the Leavs, in the Vegetation of the Seed, are 
' cd : as in YViols Lanaria, and others. 

3. $. Butinthe greater number of Seeds, is formed a true Bud, 
confiſting of perfe& Leavs z different from thoſe, which grow u 
the 8talk, only in Bigneſs3 and ſo far in Shape, tnmder ofa 
Animal Fetvs, in its ſeveral ages in the Worrb. In many Seeds, as well 
ſmall 


— 
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ſmall as great, and as well of Herbs as Trees, it is - But 
| np 1A. > gen hes undiſcerna- 

, as in 

4- $. The Leaves of the Bud, in different Plants, are of a different 
Number ; in ſome, Two; in others, Four, Six, and ſometimes more. 

In the Bey-Berry, they as cul two z very ſmall, but thick or far, 

and finely veined. In the Seed of Carduns Berediifas, they are alſo Tab. 78. 
Two; almoſt invifiblez broad at the Bottoms, poynted at the Top, 
thick or fat, yet plated inward, and poſtured a little diſtant one from 

the other ; for the rwo next to riſe up betwen them. The like may 

be ſcen in Carthanners 5, and fo, o_ in all the Cards Kind, 

$.& In —— —_ — = bat of we 
felt , yet are very conſpicuous Not only in la eds, 
as in the Phaſeolus or French Bear + but in thoſe which are fall 76 
in the Seed of Hemp. In this, the two Leaves are both plated, and 
ſo ſet Edge to Edge, with mutual Ondalations. Of that Length, as 
to be extended beyond a third part of the Lobez. 

6. $.- In the Seed of Seng, the Bud confiſteth of Four Leaves x of T4. 78. 
which, the greater pair is the outer, and guards the leſs. Shaped not 
pony thoſe in the Seed of Cardans 3 but are a little more vi- 

7. $. Inthe Bud of an Almond, we may eaſily count fix, or cight 
Leaves,and ſometimes more; the Inermoſt being laid bare by a dexterous 746. 78. 

\ Separation of the Outer. Theſe are by much the greateſt, doubled In 
ward, and fo laped one over another ; whereby they emboſome all 
the reſt, as a Hen ſpreads her Wings over ber Chickens. The like is ob- 
ſervable in many other large Kernels, as alſo in the Garden Bear, and 
ſome other Plants, With reſpe& to which, I have taken leave (4 )to (4) B. t: 
call this Part the Plume Ch. 1. 

8. h. THE LOBES of the Seed, and fo likewiſe the Radicle 
and Bud confiſt of a Skin, Parenchyma, and Branched Veſſel: : all which 
I have formerly deſcribed. (b) 1 ſhall now add the following Re- 6) B.1 
Marques. $ G8 

=o" And firſt of the 8kin, which in ſome Seeds, as the French. ©#- 1 
Bean may cafily be ſeparated from the Parenchyms : cy if the 
Bean be ſoaked in water for ſome days; for then it will (lip off, like 
the Skin in any part of ones Body where it is bliſtered. 'Tis woven 
into Bladders, as the Parenchyma;, but into ſmaller ones, and upon the 77,1 79. 
Lobes of a Garden Bean, all radiated towards the Center. With 
theſe Bladders, there arg alſo mixed a fort of Lignons Fibres, incom- 

y ſmall, which give a Toughneſs to the Skin, and by which the 
s are direfted _— 

Io. $. The Bladders of the Parenchymea, as is ſaid, are much la 
than thoſe of the Skin, eſpecially in the Lobes. In thoſe of a Gar 
Bean, ſomewhat oval, about 4 of an Inch Diametre by their Bredth, Tb. 79. 
and direfted towards the Branches of the Seminal Root. In the Radi- 

- they are twenty times ſmaller, than in the Lobes : and fo in the 
lame. 


11, $. Throughout the Parenchyma run the Branched Veſſels, which Tab. 79. 
in the Lobes make the Seminal Root ;, in the Radicle and Plume,the Wood 
of the Root and Stalk, Inall of them, diſtributed as hath been (c) M B. t, 
formerly ſhewed. . I 


2. $. 
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Tab. 79. 


12. $. I ſhall here further note, That the utmoſt divifions are no 
where extended to the Circumference of the Lobes, but are all inof(- 
culated together at a conſiderable diſtance from it, as in the Leaves of 
ſome Plants. 

13. $. In the Lobes they all meet in one ſolid Nerve, But in the 
Radicle, are dilated into a hollow Tr«nk , filled up with a Pith ; com- 

of Bladders ſomewhat bigger than thoſe which make, as it were, 
the Bargque of the Redicle, In the Radicle of a French Beaw, the Pith 
is very conſpi 

14. $. The Veſſels are of two kinds, as in the other Parts of a 
Plant ;, for Sap, for Aer. Not running collateral, as Arteries and 
Veins ;, but the latter every where ſheathed in the former. From the 
Aer-Veſſels it is, that if a Bean be ſteeped in water, and then the Ra- 
dicle yet ew it will yield 8ubles as well as Liquor. 
Theſe Veſſels are admirably ſmall, yet through a very good Glaſs be- 
come vilible. 

15. S$. The Liquor conteined in the Seed, when full ripe is chiefly 
Ol; generally, found in a greater proportion here, than in any other 
part of a Plant, Being as the Pickle, in which the Seminal Yirtzes, 
;, e. the more volatile and ative Principles of the Seed, are immerſed 
for their Preſervation: and to curb them from too great a Laxwriance 
in the Vegetation of the Seed, 


CHAP. 
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CHAP. VL 


Of the GENERATION of the SEED. 


DRAPER $ I made choice of a Garden-Bear, to ſhew the mari 
RF ner of the Vegetation of the Seed : ſo I ſhall take 
an Aprecock, as very apt and convenient, to ob 
* ſerve and t the Method which Nature ta- 

& keth in its Generation, 

YE 2. $. Inorder to this, the firſt thing that is to 
S be done, is to make a fit Oterns., Both to keep 
the Membranes of the Fetzs warm, and ſucculent; 

till it be formed : and to preſerve and ſecure the Fortes it ſelf after- 

wards, till it comes to be born into the Grownd. 


3. $. Forthis pu the Pulp and Stone of the Fruit are both 
neceſlary ; but primarily the Store : the Meat or Pulp being no other- 
wiſe neceſſary, but becauſe the Stowe cannot be made without it 3 the 
petrifying of that Parenchyme which is the Ground of the Stone, being 
effeted, by the finking of the Tartar from the Pulp thereinto. 


4. $. And that, at the firſt, the Crownd of the Stone, is a diſtin, 
but ſoft Parenchyma; is evident in the cuting of a young Aprecoch. 
Of which, alſo a (lice cut off, with a Raſor, and viewed through a 
Glaſi, ſhewerh it to be compoſed of Bladders, as the Pulp it q,, 94 
ſelf. Only, whereas many of thoſe of the Pulp are large, now about YY 
as big as a white Pepper-Corn theſe are no bigger than a Muſtard- 
Seed. But as the Perenchyms hardens into a Stone, theſe Blidders 
are all gradually filled up, and diſappear. 


5. $. This Parenchyma is derived immediately from the Pith, as the 
Pulp is from the Barque ; and makes the far greater part of the Stone. 
"Tis covered all over within,with a very thin Lining ; derived,not from 
the Pith but the Parenchyma which covers the ond dakaven irs firſt 
entrance within the hollow of the Stone. This Lining is of a cloſe 
ſubſtances yet compoſed of Bladders,exquifitely ſmall and hardly viſible, 
By which means, it ſoon becomes a very hard and dry Body ; and is Tp, 2 
hereby firted, both to promote the induration of the reſt of the Stove 
and the feaſonable drying, and fo, the ſhrinking up, of the Covers of 
the Seed, to make room for its Growth. 


6. $. The Syrome being made hard and dry ; it could never be fo 
ſufficiently ſoftned by lying under gtound, but that, it would keep the 
Seed a perpetual priſoner, unleſs it were alſo made pretty eaſily to cleave 
in two. For which purpoſe, the Skin of the Fruit doth obſervably 7,4, 25, 
conduce. For in a Slice of a young Aprecock cut tranſverſly with a 
very (harp knife, it may be ſcen, eſpecially with the ny of a Glaſs, to 
be doubled inward from the EIN Fruit, — 

ein 


, 
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Tab. 8%. 
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tinued, not only through the Pulp, but alſo through the Stone it (elf, 
into the hollow of the GE where it meets, and is united with the 
Lining thereof. Whereby, as it further helps to the drying and hard- 
ning of the Stone; ſo alſo renders it cleavable in that part, where it runs 
through it. And therefore, whereas towards the Stalk, it goes no far- 
ther than to the Seed-Branch, and fo but half way through the Store : 
towards the Top of the Fruit, where the Radicle and where 
the Stove begins to cleave, it runs quite through it. 


7. $. Nature having thus provided a convenient Uterav, She next 
taketh care about the Membranes of the Fetxs. Theſe are Three appa- 
rently diſtin, and in many reſpe&s different one from another. 


8. s. The outer Membrane is derived from the Parenchymas which 
ſurrounds the Seed-Branch ; which, upon its entry into the hollow of 
the Store, is expanded, as it were, into two Bladders, one within an- 
other; whereof, one becomes the Lining of the Store 3 the other, 
this outer Membrane : as is beſt ſeen by cuting a young Aprecock, when 
it is about half an Inch long, down through the midle, or from the Seat 
of the Flower to the 8talk, between the two Lips. 


9. $. This outer Membrane, at this age, hath a good full and frim 
Body, about 4, of an Inch thick, or through an ordinary Glaſs, half an 
Inch, where it is thickeſt, as at the Sides and the greater end : the 
Poynt bcing thinner, for the more eaſy eruption of the Radicle into the 
Earth. Compoſed of Bladders, through an ordinary Glaſer, about as 
big, as a Colewort-Seed. | x 


10. $. Throughout this Membrane, the Veſſel; conteined in the 
Seed-Branch are diſtributed. Beginning a little below the ſmaller end of 
the Coat or Membrane, they thence fetch their circuit both ways round 
about, juſt beneath the Swrface of the Membrane, and at laſt, meet in 
the midle of the greater where they are all inoſculated, fo as to 
make a kind of wmbilical Node. From whence they ſtrike deeper into 
it, and at laſt,into the midle Membrane, in which they preſently become 
inviſible. By theſe Veſſels, the Sap is brought and ſpewed intothe midle 
Membrane. So that the outer Membrane h, in ſome reſpects, to 
be anſwerable to the Placenta in Animals, 


I1. $. The midle Membrane, is derived from the bottome of the 
Outer. From whence eſpecially, but alſo round about, the Bladder: 
hereof (all lar) are more and more amplified towards the Centre z 
moſt of Tway rs at leaſt two hundred times biger, than thoſe of the 
Outer Membrane : whereby it looks, through a Glaſs, not unlike a 
Coome full of Hoy; or in regard of their great tranſparency, like a 
company of little Cryſtal Pars tull of a pure Lyanpha. 


12. $. This Midle Membrane, is properly {© called, from the ſtate 
and condition it hath, upon the «ra of the Seed, at which 
time, it obteins the nature of an rwolncrum, But originally, it is 
every whereentire, without any Hol/ow, filling up the Cavity of the 
Outer Membrane, like a ſoft and delicate Pulp. After a ſhort time, 


there 
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there appears in it a ſmall Ds as or Chanel 5; which runs from the bot- 

tom to the top, like an Axis, through the midle of it. Ar firſt, Tab. 21. 

no wider than to receive the Hair of a Mans Head ; not viſible, ex- 

cept in a (lice hereof cut tranſverſly, and viewed in a Glaſs. Being 

a little wider, it may be ſeen, if the Membrane be dexterouſly 

cut by the length. At which time, it is alſo dilated into two Oval 
avities, one at each end : which are astwo little Cifferns, whereinto 

a moſt pure Lywphe continually owzeth, and is therein reſerved for 

the nouriſhment of the Seed 5 and through the Chanel which runs be- 

tween the Ciſterns is emptied out of one Ciſtern into another, according 

as the Seed or the Inmoſt Membrane hath need cf it 5 5. e. as the Wear 

ther and other Circumſtances do more or leſs accelerate their Growth, 

and ſo render the Lywpbe uſctul ro them. 


13. s. A few days _—— the Innermoſt + begins to 
appear 3 growing, like a ſoft Node or Bud, out of the upper Ciftern 
tothe lower end of which it is j rare Sean ve. Tab. 3t, 
ry" it is produced into a Conick; oval Figure, anſwerable to that of 
the Cifters. 


14. $. This Membraxe, though ſoft and full of Sap, yet bei 
compared with the midlemoſt, is a cloſe and compact Body, compoſed 
of Bludders above 300 times ſmaller than they are in that. Whereby, 
as the Seed is ſo well guarded, as not to be ſupplyed with any part of 
the L but the pureſt : fo neither with any more of this, than 
4 7 IM. without the danger of making an Iawndation out of fo great 


15. $. This Membrane, if it be pulled with a moſt ſteady hand,and 
very g-ntly, upwards, it will draw a ſmall tranſparent String after it 
to the bottom of the Midle Memrbrave : The faid String though for 
the greater part, Parenchymorr, yet being ſtrengrhened with the ad- 
mixture of fome Lignous Fibres ; no otherwiſe vilible in cither of theſe 
two Membranes, So that they ſeem, to be a (mall portion of thoſe 
which are inoſculated at the bottome of the Outer Membrane, and 
thence produced through the midlemoſt, underneath the Chanel, till at 
laſt they break forth into the upper Ciſtern, where they form this [n- 
ner Membrane : a picce of cle-weonghe Work, fuitable to the in- 
comparable fineneſs of all the $t»f out of which it is made. 


16. 5. The ſame Atcmbrane is originally entire, as the Midlemoſt : 
but being grown to about the bigneſs of a Carui-Seed, becomes a little Tr 
hollow near the Cone, And the Lignow Fibers aboveſaid, fetching their «b. Ot, 
compaſs from the Buſe, ſhoot forth into the Cone 4 and fo make a very 
ſmall Node therein, for the firſt Efay towards the Generation of the 
Seed. The faid Fibers being thus ſpun out,to the utmoſt degree of fine- 


17. $. This Node, being grown about {* part as big as a Cheeſe- 
Mite z it begins next to be divided by a little indenture at the Top. Tab. 2 x 
Which growing by degrees ſtill deeper, the Node #s hereby at length 
diſtinguiſhed into two Lober or thick Leave. 


18. gs, 


| —— 
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Tab. 81. 


Tab. 31. 


18. s. $0 ſoon as theſe are finiſhed, their begins afterwards 
to be contrafted, and fo to be formed into a cle or that part of 
the Seed which becomes the Root, As the Stalks of Fruits do grow 
leſſer, while the Fraits themſcives are expanded. S$othat in this eſtate, 
the Radicle is, as it were, the Stalk of the Seed, 


19. $. At this time, the Seed being extream ſmall, the Lober are 
not ſo mana as to be one from the other. Butit is 
moſt to ſuppoſethat fo ſoon as the Radicle is finiſhed, the 
next ſtep, —CC of another Node, between the Lobes,ia 
order to the making of a Bud, and fo the perfeftion of the Seed. 


20. $. This being done or in doing, the Radicle or Stelk of the 


Seed, contraCting (till more and more at the bottome,hangs at the Inner 
Membrane,only by an extream ſmall and ſhort Ligament or Navel-String. 
Which at laſt, alſo breaks z and fo the Seed, as Fraits when they are 
ripe, falls off and lies looſe in the Iner Meavbrane ; this gradually ſbrink- 
ing up and fo becoming more hollow, to make room for the further 
Growth of the Seed. 
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VII. Experiments in Conſort , upon the SOLUTION of 
SALTS in Water. 


TO THE 


Right Honourable 


VWILLIAM 


Lord Vi-Count BROUN CKER, 


PRESIDENT 


OF THE 


Royal Society. 


MY LORD, 


8s NE Reaſon why I Dedicate the following 
Diſcourſes to Jowr Lordſhip, is, For that by 
Four great and undeſerved Reſpefts, Tou have 
obliged me 10 do no leſs. 

Another, my Lord, is, Becauſe I could 
not but Publickly return Tour Lordſhip 
Thanks, for minding the Royal Socicty of ſo good a Way, 
they are lately reſolved upon, for the Management of a 
great part of their Buſineſs. Wherein, my Lord, I do more 
than preſume, that I alſo ſpeak the Senſe of the whole So- 
cicty; 1 think, not any one excepted. 

I may with the ſame Confidence intimate , my Lord, 
how happy they account themſelves, in having a Perſon 
ſo fit to preſide their Affairs, as Tour Lordſhip. The 
Largeneſs of your Knowledge , the Exattneſs of Tour Jude- 
ment , the Evenneſs of Tour Comport ; being ſome of thoſe 
neceſſary Qualifications, which His Majeſty had in His 

ye ( as right well underſlanding what He did ) when 
He fixed His Choice upon Tour Lordſhip. 

I know, my Lord, that there are ſome men, who have 

Ll 2 juſt 


bl 


. uſt ſo much Underſtanding, as only to teach them how to 

be Ambitious: The Flattering of whom, is ſomewhat like 
the Tickling of Children, till they fall a Dancing. But 1 
alſo know, that Tour Lordſhip wnconcerneth Tour ſelf as 
much, in what I even now ſpake ; as Cafar did himfelf, 
when his Souldicrs began to ſtyle him King. For as he ſaid, 
Non Rex, fed r: So let Tour Lordſhip be but once 
nan d, and all that follows, is but a Tautology to what Tou 
are already known to be. Tour being Preſident of the Royal 
Socicty , Tour being the Firſt that was Choſen, and Choſen 
by ſo Knowing a Prince ; becomes ſo real a Panegyrick to Tour 
Lordſhip, as leaveth Verbal ones without any ſound. 

Whence, my Lord, I have a third Reaſon moſt naturally 
emergent, which is,That I dare to ſubmit my ſelf, as to what I 
have hereafter ſaid, to Tour Lordihips Cenſure. You being 
ſo able and juſt an Arbiter betwixt the ſame and all thoſe Per- 
ſons therein concern'd ; that Tou can neither be deceived, nor 
corrupted, to make a Judgment in any Point, to the Injury of 
either. 

And truly, my Lord, were it only from a Principle of ſelf- 
Intereſt, yet I could not deſire it ſhould be otherwiſe. For the 
World, if it lives, will certainly grow as much more knowing 
than it is; as it is now more, than it was heretofore. $9 
that we have as little Reaſon to deſpiſe Antiquity ; as we can 

| have willingneſs, that we our ſelves ſhould be deſpiſed by Po- 
ſterity. 

Tet ſome difference there is to be made ; v1z. betwixt thoſe 
of all Ages, who have been modeſily ignorant ; and thoſe who 
have thought, or pretended, that they were Ommiſcient. Or 
if knowing and acknowledging that they were Tgnorant ; haze 
yet not been contented to be F; ; wnleſs, with as good manners, 
as ſenſe, they did conjure all Mankind not to offer at the know- 
ing any more than themſelves. 

Upon the whole, my Lord, I defire not You ſhould be a Pa- 
tron, any further than Tou are a Judge. For if this ſmall 
Eſſay hash deſerved the leaſt acceptance, I am ſure, that in 
being one, Tou will be both. F am, 


My Lord, 
Your Lordſhip: moſt Faithful 
and Obedient Servant, 


NEHEM7AH GREW 


Book IV. 


A 
DISCOURSE 


Read before the 


ROYAL SOCIETY 


Decemb. 10. 1674- 


Concerning the 
NATURE, CAUSES, and POWER 


MIX TURE. 


ZFAVING the honour to perform the Task of 
WH this day z I ſhall endeavour to conform to the 
A; which this Society doth profes ; 
pol which s, Reoſoning grounded upon Experiment, 
Wand the Common Notions of Senſe. The former 
$3 being, without the latter, too ſubtle and intan- 
= gible $ the latter without the former, too groſs 
i= Ez and unmanageable : but —— — 
" atrue analogy to our ſelves 3 who are neither 

Angels, nor meer Animals, but Men. 

The Subject I have choſen to ſpeak of, is Mixtzre, Whereof, that 
our Diſcourſe may be the more ronſſtent, and the better inteb/rgible ; 
all I have to fay, ſhall be ranged into this Method 5 viz. 

1. Firſt, I ſhall give a brief account of the received Do@rize of 
Mixture. 

2, Next, lay down ſome Propoſitions of the Principles whereot all 
Mixed Bodies conlilt. 

3. Then, open the trye Nature of Mixture; or fay, What it is. 

4. And then enumerate the Cauſes of Mixture z or ſay, How it b 
made. 

5. Laſtly, I (hall ſhew the Power of Mixtare 3 or, What it can de. 


CHAP. 


em Cr IEEE 


222 The received DoFrine Book I'V* 
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CHSPs L 
Of the received Dottrire of Mixture. 


IRST, As to the received Do@rine of Mixture ; not to 
trouble you with tedious | n—_ of what Ariſtotle, Ga- 
len, Fernelins, Scaliger, Sennertus, Riverins, and other 
Learned men ſay hereof; we may ſuppoſe the whole ſummed 
up in that Definition which Ariſtotle himſclf hath given of 

it,and which the greater number of his Followers, have almoſt religiouſly 

adhered to 3 viz. that 'tis, Tay pwaxriy dAoaredorroy vw, that tis, 

Lib. 1. de Miſcibilium alteratorum unjo. Which Definition, as it is uſually expli- 

Generat. cated, is both Unintelligible, and Omnſeful. 

&- Corrupt. 2. $. Two things are wwintel/igible ; what they mean by Alterati- 

Cap. ult. on 3 and what by Oriorv. In this Alteration, they ſay, That the very 

Forms of the Elements are altered. And therefore lay it down for an 
Axiom, 9uod in Mixto, Forme Elementares tantum ſint in potentia, But 
Jet us ſee the conſequence. For if in a mixed body, the Forms of the 
Elements are but in potentia; then the Elements themſelves are but in 
potentia: for we all ſay, Forma dat efſe, And if the Compounding 
Elements, are only in poteatia ; then the Componnded Body it ſelf can 
be only in potentia : yet to ſay it 1s no more, is molt abſurd. 

3. $& As for the Union of Elements in a mixed Body ;, they make 
it ſuch, as brings them at laſt to aſſert, the Penetration of Bodres, and 
that the Union of mixed Bodies is nothing elſe. For they ſay it is made 
in ſuch ſort, that every particle of the zzixed Body, partaketh of the 
Nature of the whole. Which Nature, ariſeth from the contempera- 
ted Dralities of the four Elements, Whence they conclude, That 
every particle of the mixed Body, containeth in it ſelf all the four Ele- 
ments, Which is plainly to atlert a peretration of Bodies. For every 


Element is, at leaſt, one particle; 1f therefore every particle of the 
mixed Body,containeth four Elements ; then four particles are but one. 


I conclude then, That the received Do@rine of Mixture is Onintelligible. 

4. $. Whence it follows, That it is alſo Barren and Unnſeful. For 
who can make any uſe of that which he underſtandeth not ? And the 
experience of ſo many years, whercin it hath been ventilated by the 
diſputes of men, proveth as much: Scarce any of them, except the 
Learned Sernertus, daring to venture upon Experiment, for fear they 
ſhould come to underſtand themſelves. 

5. $. It is confelled, that many gallant things have been found out 
by artificial Mixture. But no thanks to this Definition of it. For as 
an Igzorant Man may make bad Work, and a good Ryle be never the 
worle ; ſo one that is I»genions may make good Work , and a bad Rule 
be never the better. The queſtion is not, what have men done ? but 
what have they done upon this foundation, Prod Mixitio (it miſci- 
bilium alteratorum uxio. Had this ever taught them to do any thing, 
even ſo much as to rhake the Jyke wherewith they have wrote, all 
their Diſputes ; I confeſs, they would have had ſomcthing to ſhew for 


jt. Put the truth is, their zotions of Mixture, have been fo far from 


doing us any good, that they have done us much harm : being, through 
their ſeeming ſubtlety, but real abſurdity, as ſo many phantaſtick 
SpeFrums, ſerving only to aſfright men from coming ncar them, or the 


6, Ss 


Subject whereof they treat. 


- 
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$. 6. I ſhall therefore endeavour to open the true Nature of Mixture. 

And I ſhall build my. De&rine upon the Common Notions of Senſe : 

which none can 3 and every one may conceive of In order to 


which, I ſhall take leaveto lay down ſome Propoſitions, of the Princi- 
ples of all mixed Bodies. , 


CHAP. IL 
Of the Principles of Bodies. 


. But P nd hat | 
i beacked, Whether aStick cur with 


Crain, but only a ſeparation of t another, 
ſtill in themſelves entire. I fay, therefore, that what is 
one, is alſo moſt firm, and Indivifible, that is, Impenctrable : for Penetration 
is but the Separation, not the Divi 

3. $. Hence, thirdly, they are al 
cannot be divided, cannot be chang'd. So that of the whole World 
ng, On any one hath _— __ yay mag 7 og 
tation. Hereupon is grounded the Conftancy auſes and s. So 
that, in all Grants it is not leſs certain, that x wrong og 
ciple is ſtill propagated from the fame z than, that Man is from Mar; 

, compounded Bodies are generated ; but Principles are not, 
but only propagated ; that is, in every Generation, they paſs, in them- 
ſelves unaltered, from one Body, into another. 

4- $. If Principles, or Atomes are all Immutable , it again followy » 
That they are of Divers Kinds. For one and the ſame Principle, | 
of Ar will ſtill make the Sawe Thing, and have the 
that all Gaverations would then be the Sewe. 
pr Ts Dlontfes. for the Game ſon, is not ſiall, but 

$5. $. t reaſon, is not 
Numerous. For as the World, taken together, is Natures Shop ; he 
Principles of Things are her Tools, and her Materials, Wherefore, as 
O_ the goodneſs of a Shop ; ſo the PerfeFionof the Univerſe, That it 
is furniſhed with many Tools wherewith,and many Materials whereupoti 
to work, And conſequently, that Philoſophy beareth beſt its own name ; 
which doth not ſtrain all totwo or three Prizciples, like two ay 
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T be Principlerof Bodies, —PBookIV. 
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mWmerow 
i which do any way fall tinder the notice of 
member : viz. according 
in Natevre; or,cather im this part 
of the Univerſe which is near and round abowt av. | To the Power and 
Empire whereof, all other do ſubmit. Which S»barifſcon, is 
not the quitting of their own Netare 4 but only their appearance undet 
the external Face or Habit of the ſaid Predominant Principles. 

7. Ss. As 

ſo no Di 


8. s. Nor therefore, can they beof ary other Fipwres, than what 
are Regwler. For Regwharity, is a Similitnde cortien'd. Since there- 
fore all kinds of Atomes arc divers only by their 8122 and Figare ; if 
the ſelfe ſarve Size and Figare were not common tO a certaim nutnber of 
Atomes, they could not befaid to be of atyy ome hind *  ornny, 
ly, if there were no 8imilitede of Aromer, there could be no n= 


Gion of Principles. 
9. $. Hence alſo, theſe two Modes of Atomes, viz. their Size and 
Figure, are the true, and only original ther of Atomes, Thatis, 


an Atome is ſuch or ſuch, becauſe It is of fuch a certain 8ize and Fi- 


&ATE. 
Io. s. Laſtly, As theſe ewo Modes, taken 
lities of an Atome : ſo conlider'd 


are the 
Form. A Jub- 


it the Form of a Mar, and not of a Body. 
we can conceive of no otherwiſe, than as of the 
or a Complexion of all the Modes of a Body. | 
that Definities of a Form, which amongſt the 
is well viz. Nuod ſit, Retio jus 
competit, Which Ratio, if it be referred to a 

Modification of that ? Having thus p a Summary of my 
Thonghts about Principles 3 | (hall next proceed to ſhew what their 

xtxre ts. 


CHAP, 


KL i 


I —_— 
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CHAP. IIL 
Of the NATURE of Mixture. 


N D firſt of all, from the Premiſes, we arrive at this 
« Concluſion ;, ſc. That the Formationand Transformati- 
on of all Bodies, can be nothing elſe, but the Mixture 
of Bodies. For all Principles are immutable ; as we Ch. 2. 9. 3+ 
have above proved : and therefore not generable, © 
formable, or transformable. And the Forms of Prin- 
% ciples, being but their Modes, are alſo imentable, Cf 24-10 
So that the whole Buſineſs of the Material World, is nothing elſe, but 
Mixture, 
2. $. Again, as Natare worketh every where only by Mixture ; 
ſo is this M:ax ture every where but one thing, and can be but ove. For 
whether it be the AMixtzre of great Bodies, or of ſmall; of Compounds, 
or of Atomes ;, it is every where Mixture, and the Mixture of Bodies. Ch, 2, 5. 2. 
Wherefore, Mixture is cither an intelligible Affettion of all Bodies, or 
of none 3 which lates, no man will ſay. As many ways therefore, as 
 wecan ſee, of conceive the Mixture of any groſs Bodies, which we 
hold in our hand; ſo many ways, we may, of the ſubtileſs Mixtures 
which Nature maketh, or of Atomes themſclves ; and no other ways. 
3. $. Now all the ways we candiltinguiſh Afixture by, are, in ge- 
neral, theſe Two z either in reſpett of the Bodies Mixed, or elſe of the 
Modes of the Mixtwre it ſelf. 
4. $5. In reſpett of the Bodies Mixed, Mixture is diſtinguiſhed al- 
ſo two ways ; viz. by Conjugation, and by Proportion. 
5. $, By Conjugation, -l mean, a Mixture of ſome certain Princi- 
ples, and not of others. Which is threefold. Firif, As to Number: 
as when one Body may be compounded of two Principles, another of 
three, a third of fowr, a fourth of fve, and ſo on, Secondly, As to 
Kind : where, though there be a conjunction of the ſame Number, 
yet not of the ſame Kind. Thirdly, When they differ from one ano- 
ther both in Number and Kind, So many ways the Principles of 
Bodics may be conceived to be Conjugated ; and therefore are : 
for here, that which »vwzy be, is. The Conſequence is clear. For 
firſt, Nature hath various Materials wherewith to make theſe Mix- 1, 2.4. 9. 
tures; as we have ſhewed. Secondly, By theſe Mixtures (he may, and : 
without the concurrence of any _— Forms, maſt produce all the 
varictics in the material World ; as likewiſe hath been ſaid. Where- Ch 3.4. 1, 
fore, ſince all imaginable Mixtures way be made, and that to ſome pur- 
poſe 3, it they ſhould not be ſo, Nature would be Jmperfe# : becauſe 
we our ſclves can think, how ſhe might put her Material: by further 
uſe, then ſo ſhe would do. To think therefore, that all Kinds of Prin- 
ciples, or all Elements go to make upevery Compounded Body, as by the 
Peripatetick, Philoſophy we are taught 3 1s a conceit, no more to be 
credited, than one that ſhould rell us, all Kind of Wheels ard other 
M m parts 


Ts Ter adney Mixture, Lett. 1 


| _—  —— 


"its of a Watch, were put into a Clocks or that there were no other 
key —_ > build an Houſe, then for a Tent or a Ship, For 
why ſhould Natwre, the great Artificer by which all perfe# Works are 
made, be feigned to cram and ram all things into one, which we our 
ſelves look upon as abſurd ? Hos 
6. $. Secondly, The Mixture of Principles is diverſifi'd, as by Con- 
jugation, fo alſo by Proportion. That is, by the divers Quantities, of 
the ſeveral Principles or Parts mixed together. As if the Prantity of 
one, were as five to ten 3 of a ſecond, as five to fiſteen;, of a third, as 
free to twenty, Ke. Or if that of one, be as fwveto fix; of a ſecond, 
as ſix to ſevenz, of a third, as ſeven to eight. By which, and by other 
Proportions, Mixture may be varied innumerable ways. 
7. $. Again, As Mixture is varied withreſpe& to the Bodies Mix- 
ed ; (o likewiſe in reſpett of the Mixtwre it ſelf, which I call the Loca- 
tion of Principles, or may 
various, as well as their Conjugation and Proportion. Yet are they all 
reduceable unto #wo 5 : all Bedbes, and therefore all Prin- 
Ch. 2. $.2, ciples, p 
8. 


in a 
another 3 as a Spiget is into a Follet. The firſt may be called, Appoſi- 
tion ;, the ſec Application ;, the third, Reception or 

9. $. Inthe two laſt ways, Atomes may be joyned by ation 1 
but beſt of all the laſt. As when the two extreams of one Atome are re- 
ceived into the Concaves or the holes of two others. 

10. $. And theſe are allthe genera! ways, whereby we can conceive 
Bodies to be Mixed together ; {c. by their various Conjugation, Proper - 
tion and Location. So that the Compoſition of Atomes, in Bodies ; is 
like that of Letters, in Words, What a would fach a 
Word be, wherem all the four and twenty Letters were d up? 
One therefore is compounded of more, another of fewer : this of ſome, 
and that of others : and both the Conjugation, Proportion, and Locati- 
on of Letters is varied in Word : whereby, we have many thou- 
ſands of differing Words, without any alteration at all, in the Letters 


themſelves ; and might have ten times as many more, In like manner, 


therefore, or in the ſelf fame analogous way, as the Letters of the Al- 


_ are the Principles of Words ;, fo Principles, are the Alphabet of 


Fes. 


11. $. What wehave ſaid of Principles ; and of Mixtere as conſe- 
quent thereupon 3 may be a foundation for an intelligible account, of 
the Nature ubCaſe of moſt of the Ilatrinfick Properties and Sualiticr 
of Bodies : as of Gravity, Levity, Fixity, Fluidity, Angalarity, d- 
meſs, Heat, Cold, Blackneſi, Whiteneſs, Sowerneſi, Sweetneſi, Fragran- 
cy, Fetidneſs, and very many more. [ fay an intelligible account ;, 
ſuch as is grounded upon the Notions of Senſe, and made out Me- 
chanically. But the exemplification hercof, being too large a field 


tor 


LetlL The Natwe of Mixtee. 


ee 


for this, or any one Lefare, I ſhall, before I come to the Cauſes of 


ne gee Premiſes , theſe following Corollaries. 
12. $. Firſt, That there is no alteration of Principles or of Ele- 
ments,in the molt perfe# Mixtare of Bodies. It cannot be ; for Principles 


are Immutable, as we have ſaid. And ifit could be, yet it needeth not Ch, 2. g. 4; 


to be : for they are alſo and compoundable infinite ways 3 as 
hath been ſhewed. Ge that 00 fave ao cond 66 ono” Yon 


Ch. 2. $.5; 


with any of thoſe difficulties, that ariſe from the Dodrine of the C#-3- $-10: 


ber ſuch as we call Lixiv4al Sa made by the fire? F 6 
t as we JXTUI s, arc t or firſs, 


No Principle is made by the fire: all Principles being ; 
and therefore anmekeble. Secondly, We therefore diſtinguiſh 
betwixt the Principle, and its various Mixture with other Principles x 
from whence it may receive different Shapes and Names. Wherefore, 
a Lixivid Salt, qua Lixivial, s certainly made by the fire. —_ 
tenws Salt, it is not: that Principle being extrefable out of moſt Bo- 
dies ; and by divers other ways, then by the fire. For whether you 
Calcine a body, or elſe Ferment it, ( after the manner ſhewed by the 
cnrions Improver of Chimical Knowledg, Dr. —_— 
it under or drown it in the Sea; it ſtill yielderh fore hind 
of Salt, All which Salt; are made, not by making the Saline Princi- 
ple 5 but only by its being differently AdGixed, by thoſe ſeveral ways 
of the Solution of Bodies) with other Principles : from which its dif- 
ferent Mixtwre, it receives the various Denominations, of Marine, Ni- 
trons, Volatile, or Lixivial. 

14- 5. Hence, Thirdh, the moſt perfe# Mixture of Bodies, can 


no higher than ContaZ. For all Principles are wnalterable ;, and all Ch.2. g. 
ter is impenetrable ; as hath been faid. In the moſt vifble and Lixe Ch. 2. 4. 


Mixture, there is ConteT ; and inthe moſt ſabtile and , as in Ge- 
eration it (elf, there is nothing more. 

15. 5, Hence, Fourthly, radon underſtand, how divers of the 
fame Principles, belooging both to Ve and many other Bodies, 
are alſo «Fzally exiſtent in the Body of Mer. Becauſe even in Gene- 
ration or T ation, the Principles which are tranſlated from one 
Body to anot , as from a to an Animal, are not in the leaſt 
alter d in themſelves; but only their Mixture, that is, their Conjugation, 
Proportion and Location, is varied. 


16. $. Hence alſo the difference of Mixtere, arifing from the dit- 
ference of ConteF, is intelligible 3 ſe. as to thoſe three degrees, Congres 
gation, Union, and Concentration, 

«tion, and Inconſiſtent Mixture, is when the ſeveral Atomet : 
in a Point, or part. In which manner, I have divers C63. $: * 


touch 

$, inducing me to believe the Aromes of all Fluid Bodies, qua 
Flnd do touch 
Mm 2 Union 


; and in #o other, 


Ch. 2. 9g. 3. 


Is 
2 
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Ch. 3. g. 8. 


Ch.3. s. 8. 


Ch. 3. $. 1. 
Cþ.3.5-14- Artificial Mixture , are the ſame. 


Ch. 3.$-1 


Union, is when they touch in a Plain, As in the Cryſtals and Shoot- 
ings of all Salts, and other like Bodies. For if we purſue their di- 
vided and ſubdivided parts, with our eye, as far as we can; they (till 
terminate, on every ide, in Plains, Wherefore , "tis intelligible, That 
their very Atomes do alſo terminate, and therefore touch, in Plain. 

Concentration, is when two, or more Atemer touch by 
and Intruſion of one into another: which is the «c —_— 
Mixture of all z as in any fixed wnodorable, or Body : the 
Atomes of ſuch Bodies, being not - able to make any Smell or Taſte, 
unleſs they were firſt d# 3 that is to (ay, wpin'd one from 
another. 

17. $. Hence, Sixthly, we underſtand, how in ſome caſes, there 
ſcemeth to be a Penetration of Bodies, and in what ſenſe it may be 
admitted: viz. if we will mean no more Penetration, but 
on. For the —_— of one Atowe into Conceve or hole of ano- 
ther, is a kind of Penetr 


les room in 
the arixed Body, then t 


of Contet, 
As a naked knife and it what 


= 
_ 


reaſon, Why many Liquors being arixed; take u 
- r Fyren wtodembn Mr. Hook 


one reaſon, is the Intruſion of 

ther. Which yet is nota P 
18. s. Seventhly, If all that Natwre 

all this Mjxtwre be but Conte# "tis t 


And 
whereby Philoſophers have gone about | 
been but ſo many Scercrows to affright 
of Nature. 

19. 5s. Eighthly, Hence it follows, That Art it ſelf may go far in 
doing what Natwre doth. And who can fay, how far ? For we have 
nothing to Make ; but only to mix thoſe Materials, which are al- 
ready made to our hands, Even Natwre her as hath been faid, 
Maketh nothing new ; but only avixeth all far, therefore, 
as we can govern Mixture, we may do what Natare doth. 

20. $. Which that we may Qill the better underſtand ; let 
fore, and in the next ſce the Canſer of Mixture. For ſince 


Ch.3. g.18- Natural and Artificial Mi are the ſame ; the immediate Canſes of 


both, are and muſt be the ſawe. 


The ( auſes of Mixture. 


CHAPE. IV. 
OftheC AUSES of Mixture. 


KO W all the Cauſes s of Mixture we can conceive of, 

—_ oy gemeral q 

wy Weight, Compreſſion, Solution, Di> 

o s. ym ude and be- 
or aptit 

twixt the Sizes and _— to be mixed : 

whereby Bodies may be truly called the 

tal Caſes of their own Mixture, As when a Plui 


2. UNS of GCSE FRLs Tang, Ggan ſuppoti- 
— of their parts, muſt nnavoidably aninglc. 
C wow 4 which cither by the Air, or any other Body, 
added ro muſt, in ſome degree, further Mixture. Becauſe, that 
Weight it (elf, is but Prefſion. For further Proot of all the faid Caw- 
fer, | made this $4 Let Ogle of Aniſceds, and Ol of Vieriol 
be put apart into the Receiver of an Air-P And, having 

it of the Air, let the two faid Oplr be then one upon the or 
Whercupon, Firſt, It is that « bere anix and coagulate to- 
gether; IE _ imiraded one into another 
without Cn en of the Air; for that is exhaled, and 


he C / nnrage when virg and intruding $ 
an by ce es by = 
that 


$; by whic — as to make 
"Secondly, Ie wfrratr m4 That although they do Co- 
z yet not altogether ſo much, as when together in the 
manner, and quantity, in the Arr. —_—_— 
whether made by the Air , or any thing elſe, as it doth further the 
D\ſſolution of ſome Bodics, ſo the Mixtzre of others, and the greater 


the wow, the more. 
+ +. Silom For all Bodies ix bet, in Firms fue And 


that for two reaſons. Becauſe the parts of a Body are not then 
in a ſtate of Union, Wars of Separation and therefore, in a more 
ble fate, fortheir Mixture and Union with the parts of another Body. 
Secondly, becauſe then they are alſo in a ſtate of Motion, more or lets; 
and therefore, in a continual tendency towards Mixture; all Mixture 
being made by Motion. Wherefore all Generations, and molt perfec# 
Mixturerin Nature, are made by Flaids z; whether Animal, Vegetable, 
or Mineral. Which is alſo tothe DedJrine of the Honcarable 
Mr. Boyle, in his Excellent Treatiſe of the Nature and Vertues of Gems. 
And it is well known, That Bodies are ordinarily petrified, or Stones 
wade, out of Water. That go" parts diflolved per minimd 
in Water, as both their Menſtrus ebicle. . if we 
will talk of aaking Gold; = york the Philoſophers Sroze, but 


he Philoſophers Li 
ad a $. 4. Dk 


— 
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5. $. —_— For which there isthe ſame reaſon, as for Mixtzre, 
by Solution. For, Firſt, All heat doth attenuate, that is, (till further 
ſeparate the parts of a Body ; and fo render them more avingleable with 
che parts of another. And -— Doth alſo add more 
Motion to them, in order to their Mixture. 

6. $. tation. Which I am induced to believe a great and effeftual 
means of M:xtwre, upon divers Conſiderations. As, Firſt, That the 
waking of Blood in the Bodies of Animals, and the mixing of the C 
therewith, is very much promoted by the ſame means z ſc. by the 
tation of the parts of the Blood and Chyle, in their continual Circulation, 
Again, from the avaking of Butter out of Milk, by the ſame means : 
whereby alone is made a ſeparation of the oleous parts from the Whey , 
and Conjunttion of the Oleows together. Moreover, From the great 
E of Digeſtion well known to all that are converſant in Chymical 

ations. Which Digeſtion it (elf, is but a kind of inſenſtble agita- 
tion of the parts of digeſted Bodies. "Tis alſo a known Experiment , 
That the readieſt way to diſſolve Sugar in Fine or other Liquor ; is to 
ive the Veſſel a haſty turn, together with a ſmart knock, againſt any 
and ſteady Body : whereby all the parts of the Swger and Liquor, 
are put into a vehement Agitation, and fo the Sugar immediately diilol- 
ved, and wixed with the Liquor. And 1 remember, that having (with 
intent, tomake Mr, Matthews's Pill ) put ſome Oy! of Twrpentine and 
Salt of Tartar together in a Bottle, and ſent it up hither out of the 
Country; 1 , that the continual Agitetion upon the Road, forthree 
or four days, had done more towards their Mixture ; than _g__ 
ter time of Digeſtion alone had done before. And it is certain, That 
a vehement Agitation, eſpecially, if continu'd, or joyned with Dige- 
ſition; will accelerate the Mixtwre of ſome Bodies, ten times more, than 
any bare Digeſtion alone ; as may be proved by many Experiments, 1 
will inſtance in this one. Let ſome Oy! of Twrpentine and good Spirit 
of Nitre be (top'd up together in a Bottle, and the Bottle held to the 
Fire, till the Li CR heated, and begin to bubble. Then 
having re it, Bubbles by degrees increafing more and 
more; the two Liquors will of themſelves, at laſt fall into ſo impe- 
tuous an Ebullition,as to make a = ey —_ mock 
for the ſpace of almolt two yards high. pon, the parts of both 
the Liquors, A agitated, they are, in a great portion, incor- 
porated into a thick Balſam in a moment: and that without 
heat, as may be felt by the Bottle. And thus much for the C 


intenſe 
auſes of 
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CHAP. V. 


Of the POWE RandUS EF of Mixture. 


AVING enumerated the grneral Cauſes , we ſhall, 
laſtly, enquire into the Power and Uſe of Mixtzre 
or, into what it can Do and Tech. 

Firit, to Render 


To wake, or imitate their Faculties. Fifthh, Itwa Key, to diſcover 
the Nature of Bodies. Sixthly, Todiſcover their Uſe, and the Manner —_ 
of their Medicinal Operation. 


INSTANCE L 


FR ST, To render all Bodies Sociable. or Mingleable : as Water 

with Oyl, Salt with Spirit, and the like. For « and Artis ., g 
feral Mixture, are the ſame 3 as we have before If therefore ©*3-5 15 
Nature can do it, as we fee in the Ceneration of Bodies ſhe doth, 'tis 
likewiſe in the Power of Art to do it. | 

2. $. And for the doing of it, two general Ruler reſult from the 

Premiſſer, ſc. The Application of Caxſer, and the Choice of Material:. 
As for the Cavſes, they are fuch as I have now inſtanc'd in. And for Ch. 4. 


the Application of them, I ſhall give theſe two Rules. 
3. &. Firſi, Thatwet gt no hc bw 
only in the Application of fach a Caxſe, as may be moſt for ſuch a 
i ent time for its . For ſowe fee 


Mixtwre 4 but alſo in allowing it 
Nature her «lf, for her more Mixture: , uſually doth. She 
maketh not a Flower, or an , a Horſe, or a Man, in a woment ; 
bur all things 6y 71 and for her more perfe? and eliborate Mix- 
tures, for the moſt part, ſhe requireth wore t1we. Becauſe all ſuch 
Mixtures are made and carri'd on per minima; and therefore require a 
greater time for the compleating of them. 

4. $. A ſecond Rule is, Not only to make a due Application of 
the Cauſes ; but ſometimes to Arcrnulete them. By which means, we 
nay not only, imitate Nature, but in fome caſes go beyond her. For 
as by adding a Greft or Bud to the Stock, we may produce Fruit , 
and ſometimes berter, GO the Stor ——_— : So 
here, by accumulating the Cauſes of Mixture, that is, by joyning two, 
three, + axrrcenabery ot wore in ſome Caſes, where Na- 
tare applyeth fewer; we may be able to make, if not a more perfed, 
yet a far more ſpeedy Mixtare, than Nature doth. As by joyning Com- 
preſſion, Heat, and violent Agitatidn, and fo continuing them all to- 


gether, by ſome means contrived for the purpoſe, for the race of 
ec, 


O__——= 
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Week , or Month, or longer, without ceſſation. Which may probably 
produce, not only ſtrange, but »ſeful Effets, in the Solution of ſome, 
and the Mixtwre of other Bodies. And may ſerve to mix ſuch Bodies, 
as through the ſmall number of their congruows parts, are hardly wingle- 
able any other way. Agitation being, as carrying the Key to and 
fro, till it hit the Lock; or within the Lock, till it hit the Wards. 

5. $. Secondly, For the Choice of materials, if they are not im- 
mediately, that is, of themſelves, mringlcable ; we are then to turn one 
Species of Mixture into a Rule ; which is, To mix them by mediation 
of ſome third, whether more ſimple or compounded Body, which may 
be congruous i» part to them both : as Sulphwrows Salts are to Water and 
Oyl; and are for that reaſon wing/cable with either of them. Or, By 
any two congruous Bodies, which are alſo, in pert, congruous to two 
others: and other like ways. Whereby the parts of Bodies, t 
never ſo beterogeneowr, may yet be all bound and lockd up together. 
Even as twenty Keys may be wnited, only by writing the two Rings 
whereon they hang. | 

6. $. The Conſideration of theſe things, have put me upon ma- 
king ſeveral Experiments, for the mingling of heterogeneous Bodies, I 
ſhall give two Examples of Tryal ; the one upon Flzid, the other up- 
on conſiſtent Bodies. 

7. $. For the firſt, I took Oy! of Ariſceds, and pouring it upon a- 
nother Body 3 I fo order'd it, that it was thereby turned into a per- 
felt milk-white Balſam, or Butyr. By which mcans the faid Oyl be- 
came mingleable with any Winy, or Watery Liquor; eaſily, and inſtanta- 
neouſly diſſolving therein, in the form of a ail, And mote, That 


this is done, without the leaſt alteration of the Smell, Taft, Nature, or 


Operation of the ſaid Oyl. By ſomewhat the hike means, not only 
Ol of Aniſeeds, but any other ſtillatitions Oyl, may be transformed 
mto a milk-white Butyy 3 and in like manner be wingled with 
Water or any other Liquor. Which is of veriow w/e in Medicine ; and 
what I find oftentimes very convenient and advantageous to be 
done. 

8. s. Again, not only Fluid but conſeſtent Bodies, which of them- 
ſclves will 1x only with Oyl ; by due mixture with other Bodies, may 
be render'd eaſily difſoluble in Water 3 as may Robin, and all refimons 
and friable Gums. As alſo Wax : and this without changing much 
of their Color, Taſt, or Smell. Whereot likewiſe, whatſoever others 
may do, the Phy{1cian may make a manifold Uſe. 


INSTANCE II. 


Y Mixture alſo, we may be tanght to Imitate the Produdlions of 
Nature. As to which, from what we have before faid of Mix- 
ture, we may conclude; That there is no'Cereraticn of Bodics wnor- 
ganical, but whatis in the Power of Mixtareto imitate. As of Animals, 
to Imitate Blood, Fat, Chyle, Spittle, Flegm, pile, Kc. Of Vegetables, 
to Imitate a Mzlk, Mucilage, Roſin, Cam, or Salt, Of Minerals, to 
ImitateYitriol, Allom, and other Salts ;, as alſo Metals, and the like. 
2. $. Ido not ſay, I cando all this: yet if, .upon good Premift;, 
we can conclude this poſhible to be done ; it is one ſtep to the doing of 
it. But [I will alſogive an [niZance of ſomewhat that may be doze in 
every kind. And, 3. $. 


Fg 


_— —— 
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high $ 
the 

hardned into a white Fit or Butter, 
hat of Awimels. In converting Oy 


piris of Nitre. yak ae fome tne of 0g 
Ons 8g 
the Oy! to bags 


om A o_ __ Principle, is a Spi-' 
= ſeparated its Sulphur. Fort ter doing whereof, 
, ah / vr + mer Done. = the ſaid Spirit of Nitre. 


Whence if we could procure ſuch a Spirit of Nitre, we might con- 
geal Water in the midit of Summer. We might al frigerate Rooms 
, Andmi ne als os For the 

Congelation of Ol : which may be 


Fat it (elf, is but the Curdling of 
ither by of its own Saline parts 5 
Aer mingled therewith. 

ſome Animals, as Conies, and Fieldfares, 
: the oily parts of the blood, being then 


with a ter abundance of nitrous 


in it, in compariſon of what the Aer 
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is likewiſe ſo «niverſal ; that 
total Combination 


was 

ither in Oyl or in Water 3 inthe (elf fame manner, as 

, and the like will do. 

ftly, A Lixivial Salt may be imitated thusz Take 

Vitriol, and high 8pirit of Wine, of each a like quantity, 

Bodies, not any iwo being put together, that 1s to fay 
n neither, 
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neither the Nitre with the Oy, nor the Oy! with the Spirit, nor the 
Nitre with the Spirit,will make the leaſt Ebullition: yetall three mingled 
together, make a very conſpicuous one. The Spirit of Wine being as the 
Sulphur ; and ſo that, and the Nitre together,ftanding,as it were, in the 
ſtead of an Alkalizate, that is, a Sulphwrions Salt, againſt the Oyl of 
Vitriol. Divers other Experiments may be ſhew'a of the like Nature. 

7. $. In thelaſt place, for the Imitation of a Mineral Body, | will 
inſtance in 1wo, ſc. Nitre and Marine Salt; if lmay have leave to reckon 
them amongſt Mineral Bodies. As for Nitre, by mixipg of four Li- 
quors together, and then ſetting them to ſboot 3 1 bave abtained C 
ftals of true and perfeF $alt z which have had. much of 'a mitrows taft ; 
and would be melted with a gentle Heat, as Nitre is; and even as ealily 
as Butyr it ſelf: 1 mean not, by the addition of any fart of Liquor, 
or any other Body, to diſſolve it; but only by the fire. 

8. s. Andasfor a Sea-Salt, that I might {mitate Natare for the ma- 
king thereof, I conſider'd, | That the faid Salt js nothing elſe 
but that of Animals and Vegetables, freed from its true Spirit and $wl- 
phur, and ſome Saline particles, ſpecifically Animal or Vegetable, together 
with them. For both Animal and Vegetable Bodies being continually 
carried by all Rivers into the Sea 3 and many likewife by $bipwrack , 
and divers other waysimmerſed therein: they are at laſt corrupted, that 
is, their Compounding parts are opened and reſolved. Yet the Reſalu- 
tion being in the Water, is not made precipitately , as it isin the Air ; 
but by degrees, and very gently z whence the Sulpbariavs and other 
Valatile parts, in their Avolation, make not ſo much haſte, as to car- 
ry the more fixed Saline parts along with them ; but leaverh them be- 
hind in the Water, which iz«bibeth them as their proper Mern/trunm. 

And the Imitation of Nature herein, may be performed thus 3 Put 
as much of a Lixivial Salt as you pleaſe, into a wide-mouth'd bottle, 
and with fair Water makea ſtrong Soltion of it ; ſo as ſome part there- 
of may remain reſolved at the bottom of the Bottle. Let the Bot- 
tle ſtand thus for the ſpace of about half or three quarters of a year, all 
the time unſtopped. In which time, manyof the Sulphurioxs and other 
Volatile parts gradually flying away 3 the top of the wnreſolved 
Salt will be incr»ſtate, -or as it were froſted over, with many ſmall and 
hard Concretions, which, in their,nature, are become” a true Sea-Satt. 
Whereof there is a double Proof; Firſt, In that moſt of the ſaid Con+ 
cretions are of a Cubical, or mon Figure. Eſpecially on their »pper 

parts; becauſe having a fixed Body for their Baſfs, theip wander 
therefore, contiguousthereto, are leſs regular. bereas the parts of 
the Salt inthe Sea, being environed on all ſides with a Flajd; their F5- 
gure is on all ſides regular. Secondly, In that a ſtrong Acid Spirit ior 
Nl being poured upon a full body'd Solution hereof z it maketh 
herewith no Ebullitizon , which is alſo the ty of See*Selt. And 
thus much for the more General Imitation of Bodies.. i ; .. | 
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INSTANCE. II, & IV. 


ROM the aforeſaid Premiſes, and by the aforeſaid Means, there is 

no doubt to be made, but that alſo the other ſenſible Snalitier of 
Bodies may be Iwitated, as their Odors, and Taſts. And that not onl 
the general ones, as F . or Afringess: but al thoſe which ade 
ſpecifical and proper to ſuch a ſpecies of Bodies. 
[> s. ge a by mixing Spin of Nie o Pri with 

i I me, ot egetable Oyls, ſeverally, 
—_— Fathom ary re I have lavitated the Smell, an 
Vegetables ;, as of Tanſy, of Lignum Rhodinw, and others, And 1 con- 
clude it feaſable, To Imitete the Taft or Smell of Mack ; or Amber- 
greece, or azy other body in the world. 

3- $. Hence alſo we may be Tawght, How to Imitate the Farulties, 
as well as other Qualities of Bodies, The reaſon is, becauſe even theſe 


have no dependance upon any ſubitantial Form : but are the meer re- 
ſult of Mixture ; eff by the ſame Cauſes, whether in Natare or 


Art ;, as Ithink I have made to a in the foregoing Ides. And 14. $. 55. 


as in the Premiſes of this Diſcourſe hath been ſhew'd. 
INSTANCE V. 


R O M whence, again, it is likewiſe a Key to Diſcover the Nature 
of Bodies. For how far ſoever we can attain to Mingle, or to 
them, we may alſo know what they are. 

2. $. For Bodies are wingleable, cither of themſelves, or by ſome 
Third. As to thoſe which mingle of themſelver, we may certainly con- 
clude, That there is a congruity betwixt them, in ſome reſpect or other. 
So upon various Tryals 1 find, That Eſſential Oyls do more cafily inv- 
bibe an Acid, then an Alkely. Whence it is evident, That there is 
ſome Congreity and Similitude betwixt Eſſentian Oli, and an Acid, which 
there isnot betwixt the ſaid Oyls and an Alkely. 

3. $. Asto thoſe that mingle only by forme third; we may allo cer- 
tainly conclude, That though the two extreams are wnlike; yet that 
they have both of them ſome congruity with that third, by which they 
are wnited. 

4- $. Moreover, We may make a Judgment from the werner or 

Ot gg Thusthe Acid Spirit - Nitre, as uy will coe- 

e ve, and renderit + Whence it might be thought, 
_ any other ſtrong Acid key qr like; and that therefore, there 
ts no great difference in the Natvre of the ſaid Acid Liquors. But the 
contrary hereunto, is proved by Experiment. For having _ the 
ſame Oyl in the ſame warner, and for amuch longer time, with ſtrong 


Oyl of Sulphur; although it thenceacquired ſome change of Colour, yet « 


not any Conſiſtence. 

5. S$. Again, Becauſe the ſaid Spirit of Nitre coagulates Oyl-Olive 5 
it might be expected, it ſhould have the fame effeft upon Oy! of Ani- 
ſeeds; or, atleaſt, that if other Acids will Coagulate Oy! of Aniſeeds, 
that this ſhould do it beſt, But Experiment proveth the contrary. For 
of all I have tryed, Oy! of Fitriol is the only Acid that doth it inſtan< 
taneonſly, Oyl of Sulphur, if very rong, will do itz but nor fo ” 

n 1 (4) 


Ch.2.9.10. 
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nor ſo much Aqua fortis, and Spirit of Salt, for the preſent, do not at 


all touch it. And Spirit, of Nitre it (elf will not coagulate it, under erght 
or tex hours at | 


INSTANCE VI. 


ASTLY, and conſequently, It isa Key To Diſcover the Medicinal 
Uſe and Operation of Bodies, Thus, for Example, by the Imita- 
z:0n of Roſins and Reſinons Gums, we certainly know what all of them 
are, and when, and wherefore to be uſed. For what are Maſtick, Fren- 
kincenſe,Olibamm, Berzoin, and other like Roſins, or Reſinous Gums, for 
their principle and predominant parts, that 1s, qu4 Roſins ; but Bodies 
reſulting from Natural, in like manner, asI have ſhewed, they may be 
made to reſult, from Artificial Mixtwre? That is to fay, the Oleows, and 
Acid parts of Vegetables, being both affuſed and mingied together, per 
minima, inſome one ſort of Yeſſels in a Plant, they thus incorporate 10- 
to one conſeſtent and friable Body, which we call Roſe. 

2. $. Now from hence it is, That the ſaid Roſins, and Reſemons 
Gums; as alſo Amber and Sulphur for the ſame Reaſons ; are of ſo great 
and effeftual Uſe againſt moſt thir and ſalt Rhewms ;, ſe. as they are 
Acidoleows Bodies, For by their Acid parts, which in all theſe Bodies 
areexceeding copiow, they mortifie and refra# thoſe Salt ones, which 
feed the Rheum. And by their oleow parts, the ſame Salt ones are al- 
ſo Imbibed. Whence, they are all, in ſome degree, incorporated together 3 
that is, The Rhewm is thickned: which is the defired effe@, 

3. $. Whereas, on the contrary, if the Cough proceed not from a 
thin, and ſpecially a Salt Rhenr, but from a Viſcous Flegw;, the uſe of 
many other Bodies which are alſo more oleons, and abound not fo much 
with an Acid as theſe do, eſpeſcially ſowe of thera, is more proper: 
ſuch as#heſe, in this Caſe, proving ſometimes not only ineffeFual, but 
prejudicial. Since the very Cauſe of the ſaid Viſcouſaeſe ot Phlegm, is 
chiefly ſome great Acidity in the Blood, or in ſome other part, as may 
be proved by divers Arguments. 

4- $- Manymore Ini#ances might be hereunto ſubjoyned : and may 
hereafter be offered to the acceptance of ſuch, who are inquiſitive into 
watters of this Nature, If Iſhall not herein anticipate, or reiterate the 

bts and Obſervations, of thoſe two Accurate and Learned Perſons 
Dr, Willis, and Dr. Walter Needham, as to what the one hath alrcad 
publiſhed, and both have put us in Expe&ation of: But the In at 
hoc tie 
That 


ready given, are ſufficient to evidence what I have ſaid. 
this preſent Diſcourſe to prove, in ſome meaſure, thus much z 

periment, and the Notions of Senſe are prolifick; and that no- 
thing is Barren, but Phanſic and Imagination, 
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An Appendix to the precedent diſcourſe 
Mixture, 4 , 


A VING, in the firſt Edition of the foregoing Difſ- Ch. 5. Inſt, 
courſe, made mention of the preparation of Eſſen- 1, $.8. 
tial Oyls, fo as to become ealily mingleable with 
any Lignor. [I (hall here acquaint the Rea- 
der, That this may be done, by digeſting any of 
the faid Oyls with about an equal quantity of the 
Teth of an Egy, with a very ſoft heat, like that of 
the Meridias in Sumer, continued for the 

ſpace of three Weeks or a Month ; and in the mean time, to be now 

and then ſtirred a little together. The Tek will by degrees, imbibe the 

Oyl, and at length be i ed with it, and become a Balſam, as 

white as Milk , eafily difſoluble in any watery or winy Liquor. 

2. $. I confebs, that ie will be very dilicult to prepare any good 
quantity for uſe, this way. But this being a ſufficient proof of the 
—_—_ of ſuch a Atixtwre ;, I conſidered, whether the application of 

other forementioned Cauſe of M:xtzre, might not ſupply the de- 

fe&t of this: and hereupon, have made ſeveral ſucceſsful tryals ; not 
only for the mixing of the ſaid Oplr, but likewiſe of all forts of Roſins 
Gums with any winy or watery Liquor, in great quantities, in a 

ſhort time, and without much trouble. But for the mixing of ſome of 

them, the Telk of an Egg alone will not ſerve, without the interve- 

_ ſome other ſociable Body, according to one of the Rules given Ch, 5. Isft, 

in ing Diſcourſe. | t. s. 6. 

3. $. In the ſame iſeourſe, upon certain premiſes, I have laid 
down this follo 1 ufion. ; Ch. 5 6. q; 
—— By accumulating the Cauſes of Mixtzre, that is, by joyning : 
«two or three or more together 3 or by applying more in ſome caſes, 
« where Nature applyeth fewer 3 we may be able to make,if not a more 
«perfect, yet a far more ſpeedy M:xtwre,than Nature doth. As by joyn- 
«* ng COMPRESSION, Heat, and violent Agitation,and (o con- 
« tinuing them ,by ſome means contrived for the purpaſe, for 
« the ſpace of a Week or Month,or longer ——_— Which 
T_T but effects, in tho 
«SOLUTION of ſome, and the Mixture of other Bodies. 


5. For the proof whereof, and that I had throughly weighed 
wha I have ſaid, Mr. ge ſince given us an i Inſtance, 
in his new Digeſter. Whi ape qpontryige fr ny all Infufons 


and Digeſtions made with Donble Veſſels, having hitherto been made 
with the outer Vefel, open. $0 that whereas by the old way of Di- 
geſtion, rheir is no other Power made uſe of but that of Heat: int this 
way, that alſo of Compreſſion is joyned therewith, 
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þ H E intent of the following Experiments is two- 

NY = ate eng atk Fraps hag 

= Iruth of one ot P laid 

Ps down in the precedent Diſcourſe of Mixture, ſc. 

ad That it would be a Key to let us eaſily into the 
2 knowledge of the Nature of Bodies. 

The other, and that conſequently, To be as a 
Specimen of a Natural Hiſtory of the Materia 
Medica : that is to ſay, a multifarions Scrutiny 
imo the intrinſick Properties y” [1 oa Materials, which have been, or 
may be uſed m x coin whereof, the following 


Method is exibited as one, amongſt > yg to be ed 
For what Dominion a Prince ——_— Fan of #: 4 ok nl Lab, 
a5 one of God Almighty's Vice-Roys, over the Coopnonal Well Whom 
therefore nothing can more import, the a particular e of the y 
nius of «l/ bis $ Su tho al Tribes of Matter to be 
wnder his tan, "—_— of » Papeſos 

There 
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CHAP. 1. 


What is generally to be obſerved: upon the Aﬀealion of the 
Menſtruum ; and what, particularly of Vegetable Bo- 
dics. 


>a; HE Bodies whereupon I made tryal, were of all 
kinds, Animal, Vegetable, | Amongſt 
$ 


Veaatables, fuch pen 

QC » avt 10 1, Cranger, 

——_ 1s Prin, Lamb Js 19 
c means 


the Arenuls in Pears, 
Notes Sol, Tartar, Spiris of Scarvygraſe, Spirit 


, contrary to SOS. > 17, 
—— —_—— the Ladation is made 3 being with 
much variety in theſe foe ſenſible -Egets. 3, Balbtion 3 when, the 


fſubjoyned have made this good, it 


_—  —__ 
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noiſe. 4. Efferveſcence z, then 
produce fome degree of hear. 
7 s. Of al theſe, mmmmren fue as ſometimes two or 
more are concomitant. Sometimes the Lud ation 
—_— a rc merge — magyar 10n. 
dies, while s in others, is almoſt inſtantaneous: 
Exa ; of all whi I ſhall now produce ; beginning with Yegetables, 
wy RILEY 
firſt, fi, if we tae Spirit or Op of ah Oyl of Vitriol, Spirit 
of Nor Niro ues pour them E—_ everal parts of 
Bray eg we ſhall find, that they are, 
gee ral for make 4 Luitation, tha either Animal, or ſubterra- 
__ as from one argument, it ſeemeth evident, That 
ot boy and in moſt of their parts, the predominant Salt is 
an Acid. But that, on the contrary, the predominant Salt in moſt 
Minerals, and parts of Animals, pp in the former, uſually 
"9.6 in the latter, a volatile Alb, 

9. $. Again, although the Ludfation which moſt Vegetables, and moſt 
._ An ids, os but ſmall, yet —_- 
ome Acids, as with pirit of Nitre and Aqua fortis. 

a wal emo, ik for Salt in many _— 
bles, even in their natural eftate 3 and that it is not made Alkaline, but 
only Lixivial, by the fire. Or, there is ſome quantity of a Salt, call 
it what we will, in the ſaid Bodies, which is ſo far different from an 4- 
cid, as to make a LaZFation therewith. But to give particular inſtan- 
ces of the ſeveral proportions, or manner of Mixture, wherein it ap- 
pears to be in ſeveral Plants. 

10. $. _—_— of all vegetable Bodies, Date-ſtones are amongſt the 


as to * LuGatiow with Acide if they may be fed to maky any as 
moug are not ſo potent Nephriticks, as many other St 
ee ed Las Luft ation. , th 

II, S$. Ginger makes 4 ſmall Bullition with Aqua fortis, only obſerve- 
ble by « Glaſs. Hence the pungency of Ginger lyeth in a ſalphureows and 
_ Salt, which yet ys > ey regen] 

Scurvygraſs- 4 Bullition with Aqua fortis, 
bike that of Ginger » doth alſe the need of Pur Hens Ai Bw 
oof © nds Ah_d of xy 
Scurvygraſs, than in Purſlaxe 5 —— ix ated pg 
any One, ke Pap of © 


eat the Covers 
wk 4: The of Elder, \ of of ahi Boom, Violets, and , with ul 
forts mae Bulition uſt without « Glaſs. nr it ap- 


That the great Cathartick power of Colocymthis lieth not fo much 
lan Ahh; a0 cds as making a much leſs Bulition, than ſome 
able Bodies, which are leſs Cathartick, For which reaſon 
ID later tmrnd - 4-10 x of 
olocymthis, are kinds of Alkahies, as particularly that of Orine, 
Ty: yy rethrum, with makes alli 
s. P wrt ortis, 4 BExiition 
an Nr bngo+ 4 ng Spode xr tw Frey hy upon the 
Tongue, is an Alkelizate Sulphrr, For the Heat of Ginger, though 


greater ; 


+ 


wat 


Srones, thoſe generally make the 
and the brittleſt, and fo the 


, with anch 


red with two 
—_— but an Ab 
of its ſo very durable Heat, is an 
and Staphiſagris hath been ſaid. It 
hence evident, that the of all great Sternutatories 
lyeth not in their Acid, but their F. 
20. $. The Arenule or little ftonerin Pears, cluſter d round about the 
Cor, with Aqua fortis, preſently up, and maks 4 great Bullition and 
ſcence,mmwch greater than do any of the Bodies above-named, Whence, 
hough, fo far as I know, they have never yet been uſed in Medicine x 


yet it is probable, that they are a more potent and effectual p.m 


than any of the Bodies aforſaid, ſome of which are uſually ibed. 
It is hence alſo manifeſt, That, according to what | have clſewere faid, 
for the ſweetning of the Fruit and Seed, the Tartareous and Alkaline Anat. of 


= of the Sap, are precipitated into their Stones, ſtony parts, and Plants, B. 


r. Ch. 6, 

21. $. The laſt Inſtance ſhall be in the ſhells of the Seeds of Milium 
Solis ;, which _— with Aqua fortiz, jg. ty , make 4 

er and quicker Bullition and Efferveſcence, than any other vegetable 
/ I have yet made tryal, in its natural eftate. Hence, as 
no divers of the laſt ing Inſtances, we have a clear 
confirmation of what I have, towards the beginning of this Diſcourſe, 
aſſerted 3 ſc, That there is ſome kind of Alkaline Salt in Plants, even in 
their natural eſtate. As alſo, that they are as ſignificantly uſed againſt 
the Stone, quatenws alkalizate, as Millipeder, ſhells, or any other 
teflaceons Bodies of the ſame ſtrength. To theſe | ſhall ſubjoyn one or 
two Examples of Vegetable Bodies which are more or lefs altered from 
their natural eftate. 

22. $. Neither Cryſtals of Tartar, nor Tartar it ſelf (although they have 
ſome flore of alkaline mixed with their acid parts) makg any Efferveſcence 
with Acids, but only with Alkalites, as Spirit of Harts- Horn, ec. Hence 
the calcnlons ſediment or Arenulas in —_— not ſo properly be called 

oO the 
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the Tertereons part ofthe Urine z the events following the mixture here- 
of with the id Salts, being quite contrary z as will be ſeen in the 
Laſt Chapter. 

23. $. Spirit of Scurvy-graſs maketh no Lull ation with any Acid. 
Hence (as from a former Experiment was above-norted ) it ſeems, That 
there may be a kind of volatile Salt, which is neither acid, nor alke- 
line ; ſach as this of 8cwreygraſe and other like Plants ſeems to be: yet 
— as experience ſhews in their efhcacy againſt the 
acid Scurvy. 

24. bh. Redified Spirit of Wine, both with Spirit of Nitre, and with 
Oil I Vitriol, - _ waketh 4 little Lucation. ich argues, that 
there is contained, even in this Spirit, ſome portion of a volatile Alkaly. 

25. $, Spirit of Wine, and double fortih, as the ſtrongeſt is called, 
make an efferve ſo vehement, as plainly to boil. 

26. $. s the vehemency hereof, there is another Ling 
cumflance, For whereas 


eight drops s, and they preſently boil up with great vehe- 
— mo of the fodden nncel of an 
acute Diſeaſe, and of its Criſs. Theſe not beginning gradually with 
the Canſe;, but then, when the Cauſe is arrived unto ſuch an 2x, or 
ſucha certain Proportion, as is neceſlary to bring Nature to the con- 
teſt. And theſe may ſerve for Examples upon Yegetables. 


Dn —_—_ 


CHAP. IL 
What may be obſerved of MINERALS. 


[EE given ſeveral Inſtances of t 
egetables; I next proceed to Minerals, wh 
1 for ſome orders fake, I ſhall diſtribute Joo fie? 
or fix ſorts, ſc. Earths, Stones Ores and Metals, 
41 4pygt” 
2. $. Firſt for Earths. 


Oyl of Yitriol and Spiri all 


Hats 


oy with divers kinds of Salts and Sulphur, 
Y 


which ſucceſively flow in upon them. 


3. $- 
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3. $. Aqua fortis, and Ol of Vitriol bei d ſeverdlly upon ano« 
ther ſealed Earth, which was ah by agar acer they 
both made a very conſiderable Efferveſcence herewith. Whence it appears, 
That there is no ſmall difference in the nature, and therefore the - 
tion of Bolws Armens and Terre Lemmis. As allo, betwixt the Galed 
Earths themſelves, one making a great Efferveſcence, another. none at 
all. Whereto thoſe that uſe them, are to have 1 

4. $. Next for Stones, And feſt Iriſh 8lat, with Spirit of Harts- 
horn, maketh a ſmall, yet viſible Bullition: and it preſcntly ceaſeth. So 
that it ſeems to be nothing elſe but a Fitriolick pole. As is —_ 
from its taſte, which is plainly acid, and ſomewhat Whence 
alſo it is with good reaſon given upon any inward Bruiſes. Becauſe 
by \ om — the Blood, it prohibits its too copious afflux jnto the 

_ Yet being but gently aſtringent, and ſo the lati- 
ons it makes, not-great ; they are likewiſe well enough carried oft from 
the ſame part in the Circulationz by both which means an Inflammation 
may be either prevented, or the better over-ruled. 

5. $. -r a Hematites maketh no Efferveſcence at all cither with Al- 
halies or Acids. Y 

6. $5. Powder of the green patt of a Magnet with Oyl of Vitriol ma- 
heth jome few bubbles, yet not viſible without a Glaſi. But the powtler 4 
the black part of a Magnet, which is the ——_ fully perfe@, ſtirret 
not with any acid. Neither doth the calcined Magnet. Hence there is 
ſome conſiderable difference betwixt Iron and the Magnet. 

7. $. Lapis Lazali, with Oil of Vitriol, and 1 with Spirit 
Nitre, maketh a conſpicuous Bullition. Hence its Cathartick virtue lyet 
in an Alkaly. For which reaſon it is alſo a riate, in like manner 
as Steel, to the cure of Hypochondriacal 4 feTions ;, originated from 
ſome kind of termenting Acid. 

8. Ofteocolle, with Spirit of Nitre maketh yet a greater Efferveſcence. 
How it comes to beſo great a knitter of broken Bones, as it is 
ted, is obſcure. It ſeemeth, that upon its ſolution by a Nitrow yy 
in the body 4 it is precipitated upon the broken part, and fo becomes a 
kind of Cement thereto. 

9. $. Lapis Tuthie, with Spirit of Nitre, maketh an E :ſcence 
much alike. And with Oyl of Vitriol very conſiderably. But Cala- 
minaris with Oyl of Vitriol grows ſtark; as the powder of Alabaſter doth 
with water. With Spirit of Nitre it maketh « little Bullition, and quackly. 
But with —_—_ a great one 5, beyond any of the Stones above named. 
Hence both Twtty and Calamy are Ophthalmicks from their Alkaly. 
Which is alſo confirmed, from the efhcacy of ſome Altelies of the like 
uſe, Hence alſo Calamy ſeemeth to partake ſomewhat of the nature of 
Silver : as by tryal made upon that alſo, will hereafter better ap- 


r. 
TO $. Chalk and Oil of Sulphur or Vitriol make as firong an Effer- 
veſcence 4s any of the reſt. Whence it is ſometimes well uſed againſt a 
Cardialgia. 

11. s. Whiting makes as great an Efferveſcence as Chalk, So that it 
ſeems the ſaline parts are not waſhed away with the water, wherein 
the Chalk, for the making of Whiting, is diſſolved. 


Oo 2 12. $. 
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12. $. Talk will not ſtir in the leaſt either with Spirit of Nitre, or 
Oyl of Vitriol. But the Lead-Spar maketh a conſiderable Efferveſcence with 
both of them ſeverally. Hence, however this be alſo called Engliſh Talk, 
yet there is no ſmall difference betwixt this, and true Talk, 

13. $. Totheſe Stones may be added petrified bodies. As petrified wood ; 
which (that upon which I made tryal) no acid ſtirreth in the leaſt, Petrified 
ſhells ; upon four or foe ſeveral ſorts whereof, Oyl of Vitriol being poured, 
produceth a great Efferveſcence. Root or rougher part of the Stone called 
Gloſlopetra, with Spirit of Nitre, makes a conſpicuows Bullition, Aſte- 
ria, the Stone ſo called, and found in ſome places in England, with Oyl of 
Vitriol, maketh an Efferveſcence at the ſame degree, $0 doth the Belem- 
mites, or Thunder-Stone, both the larger and the leſſer kinds. So that 
none of theſe are acid, or vitriolick, but alkalizate Stones. 

14. 5. Coraline, with Oyl of Vitriol, makes « conſpicuows Bullition, 
yet mild and gentle ;, that is, with wery little, if any heat, and without 
any viſible Fumes. And red and white Coral do the like. Hence they 
are all of a very gentle operation, and fit for Children, as the caſe re- 

uircs. 
, I5. $. Mugifery Coral ( prepared the ordinary me) irreth not 
in the leaſt, either with Alkalies or Acids. Whence it is evident, That its 
aQtive Principles are in its preparation deſtroyed and waſhed away : 
that is to ſay, It is anelaborate Medicine ms for nothing. And thus 
far of Stomes, 


16, $. I next come to Metals and Ores. And firſt for Lead which 
8pirit of Salt Spirit of Nitre, or Aqua ' parry being d, it ſtirreth not 
in the leaſt with any of them : biit with Oyl of Sulphur, and eſpecially with 
Oyl of Vitriol it maketh « flow Bullition and froth. Hence it h to be 
the moſt alkalizate Metal. Which is alſo confirmed by oang te 
periment upon the Lead-Sper, which maketh a confi 
veſcence with any ſort of acid. And which likewiſe, being calcined, 
yieldeth a good quantity of Lixivial Salt. 

17. $. Lead-Ore h not at all with Aqua fortis or Oil of Pitri- 
ol, But Spirit of Salt makes it bubble, and Spirit of Nitre makes it boil. 
Hence there is a conſiderable difference betwixt the perfe&t Metal and 
the Ore. . 

18. h. Burnt Lead and red Lead, make a very ſmall Bullition with 
Oyl of Vitriol, with Spirit of Nitre a far greater. 

19. $. Mercury, with Oyl of Vitriol, will not ſtir, nor with Oyl of Sul- 
phur. But with Spirit of Nitre preſently boyls up. Hence Mercxry is a 
ſubacid Metal; Spirit of Nitre being a ſubalkaline Acid. 

20. $. The filings of Iron or Steel, with Oyl of Vitriol, make a fair 
Bullition, like that of Minium, But Spirit of Nitre makes them boil with 
much celerity. Hence Iron is likewiſe a ſabacid Metal. 

21. $. Stcel prepared with Sulphur maketh a } nd leſs Efferveſcence 
with the ſame Spirit of Nitre, than do the filinge. Hence there is a great 
difference in their ſtrength. So that ten grains of thefilings unprepared, 
will go as far as fifteen grains or more of thoſe which are prepared, 
_ above-ſaid. Yet in ſome caſes the weaker and milder may be the 

ter, 

22. bh. There js one Circumſtance in the mixture of Steel and Aqua 
fortis, which is ſurprizing ; and that is this, That ſtrong Aqua fortis, 
dropped upon Steel, will not, of it ſelf, makg the leait Bullition : = if 

reto 
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hereto you only add a drop or two of Water, they preſently boil up with ver 
gs vebemency. The Cauſc is obſcure 5 yet it is well —_ chat 
Vater it felf will diſſolve Iron : fo that it appeas, as well by this, as 
by ſome other Experiments, that even in common Water, as mild as it 
is, there is ſome kind of corroſive Principle. 

23. 5. Antimony with Spirit of Nitre, and Aqua fortis wy 
maketh an Efferveſcence 5; ſomewhat lower than Iron. With Oil of Fi- 
uu the _—_ Jen as difficulty to be perceived with a Glaſs. 

ence it ſeemeth to a very compounded nature; if I may fo call 
it. a ſubacid-alkaline Metal. : , 

24. h. Antimoninum Diaphoreticum, with Spirit of Nitre and Oil 
of Vitriol ſeverally, maker a conſiderable Efferveſcence. Wherefore it is 
not an uſeleſs Preparation ;, as from the Calcination and Ablution uſed 
therein, ſome have — 

25. $5. Bezoardicum Minerale, ( that »pon which 1 made iryal) 

h not at all either with Alkalies or Acids, To which, let thoſe 
who make uſe of it, have 

26, 5. Tin, with Spirit of Nitre, makes ſo hot and vehement an Ef- 
fſerveſcence, that it turns preſently, as it were, into a Coal. It makes 
alſo a fair Bullition with Oy! q Vitriol. And a gentle one with Spirit 
of Salt, Wherefore, it hath ſomething of the nature both of Iron, 

27. $. like remarkable circumſtance is ſeen in the mixture of 
fortis with Tin, as with Iron. For Tin and firong Aqua fortis 
themſelves will not tir; but add « few drops of water to them, and 
they boy! up with the greateſt we 1 

28. gs. Copper, with Spirit of Salt, and Oyl of Vitriol ſeverally, ftirs 
not at all. Spirit of Nitre, and fortis, both boil it up vehemently, 
Neither Spirit of -horn,nor 8pirit of Salt Armoniac maketh any Bul- 
lition therewith. But both of them, by a gentle ſolution, that is, gentl 
ſeparating its Sulphur from its Salts, turn it blue, Hence Copper hat 
+ a proportion of acid than any of the forementioned Me- 
fats. 


29. $. Silver, neither with Spirit of Salt, nor Oyl of Vitriol makes any 
Bullition. With Spirit of Nitre it makes one, but tis ſoon over : and then 
continues to diſſolve ſlowly into white Coagulations. It alſo maketh with 
Spirit of Harts-horn, or of Salt Armoniac, a full and deey blue. Hence 
there is a greater proportion of acid in Silver, than in Lrad, Mercury, 
Iron, Antimony, Tin, or Copper. 

30. $. Litharge of Silver maketh the greate#® Efferveſcence with Ol 
of Vitriol. 1 four with Spirit of Nitre. And with Spirit of Salt 


moniac maketh ſome little huff or elevation. And being mixed with $pi- 
rit of Nitre and Spirit of Salt Armoniac both together, produceth a faint 
blue. Hence, although the far greater part of this Litharge be bur 
T cad; yet, it ſeems, it hath ſome ſmall mixture of Silver. Burt that 
of Gold ſcemeth, for contrary reaſons, not to have any Gold. 

31. $. Gold maketh no Efferveſcence with o fongle Salt I know of, 
But it is communly diſſolved with Aqua Regis, which is known to be an 
alkaline Liquor. Whence it ſeemeth, That as Lead is the woſs alks- 
lizate, (0 Gold the moſt acid of Metals, 
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32. $. Theſe things conſidered, and other obſervations added here- 
unto, may poſſibly give ſome directions, not only for the n—_— and 
uſing, but even for the making, imitating and tranſmuting of Metal-. 
Thus far of Metals. 3 

33. $. 1 will next give one or two Inflances of tryal «pon Sulphurs, 
And firſt Sulphur vive, with Aqua fortis, maketh an apparent Bullition, 
but it is ſome time, before it begins. But the faTitions or common Brim- 
ſtine, maketh ſcarce any, if any at all. So that there is no ſmall dif- 
ference betwixt them. 

34. $. White and yellow Arſenick make no Bullition either with Al- 
kalies or Acids. Wherefore the ſtrength of its operation on the Body, 
lies more in a S»/phwr than a Salt; or in a Salt drowned in its Sxlphure. 

35. $. The aſhes either of Pit-Coal, or Sea-Coal, make no Effer- 
veſcence with Alkalies or Acids, Whence the ſaline Principle is alto- 
gether volatile, and ſublimed away by the fire. 

36. Laitly for Salts, And firi# of all, Borax maketh no Effer- 
veſcence nor any Fumes with Oyl of Vitriol or Spirit of Nitre. 

37. $. Oyl of Vitriol and Nitre make fumes or ſteams, though no 
Efferveſcence. | 

38. s. GreenVitriol, with Spirit of Harts-Horn, is ſcarcely moved. 
White Vitriol, with the 7 Spirit, maketh a conſpicuons buff. And Ro- 
man Vitriol a vehement Efferveſcence. Whence the former is the leaſt 
acid, and the latter the moſt of all, Which alſo confirms what I ſaid 
before of the like natures of the ſeveral Metals to which they belong. 

39. h$. Salt of Vitriol, though a fixed Salt, and made by Calcination, 
get maketh no Efferveſcence with the ſtrongeſt acid ; but only with Alka- 
lies 3, as may te ſeen upon their mixture, but much better heard by bold- 
ing the mixture to one: ear. Hence, there are fixed Acids, Which 
further confirms what I have above aſſerted concerning the nature of 
Gold, ſc. That the predominant Salt thereof is a fixed Acid. 

40. F$. Sal Martis, with Spirit FA Harts-horn, maketh a conſidera- 
ble buff. Hence it is much more cid than green Yitriol 5 and is there- 
fore a cooler body. 

Al, $. Alum and Spirit of Harts-horn make a plain Efferveſcence. 

42. $. Saccharum Saturni, with Oyl of Vitriol, ſtirs not at all, 
With Spirit of Salt, bufſs a little. With Spirit of Nitre much more. 
Hence the acid of the Yinegar, and not the 4/kaly of the Lead, is the 
predominant Principle. 

43. $. Common Salt ſtirs neither with Spirit of Salt, nor with Spi- 
rit of Nitre ; nor with Aqua fortis. But with Oyl of Vitriol it maketh 
« creat Efferveſcence with noiſe and ſleams. Hence, even common Salt, 
though 1t be not reckoned amonglt alkaline Salts, yet is far nearer in 
nature to that, than-to an acid, Hence alſo the Spirit of $alt is a ſub- 
alkaline A.id, and of a very different nature from Oyl of Salptur or 
Vitriol. 

44, 5. Salt Armoniac, with Spirit of Nitre, flirreth not. But 
with Oyl of Vitriol it maketh a great Efferveſcence. Hence Spirit of 
Nitre 1s a ſubalkalizate Spirit. 

45. $. Oyl of Vitriol and Spirit of Nitre,though both acids, yet make 
a great ſmoak 3 greater than that which the Spirit maketh of it ſelf. 
Which confirms the laſt precedent Coro/ary. 


46. $. 


Le&. IL with ſeveral Meuftraxms. 


- $. Oyl of Vitriol and Spirit of Salt, þ both acid:, 
ey of Bn AE I. Dire Lg 
= what was noted before, ſe. that Spirit of Salt is a ſabelkaline 

id. 
47. $6. $ Salts Armoniac, with itriol, m E 
wveſcence ſo — quick, pres —— —_ 

h a is probable, were 


3 
it would be far . than kind now in uſe. And thus far for 
far fironger any 


48. 6. I have one Corollary to add, from the whole 5; which 
is, That whoever doth undertake the Natural Hiſtory of a Country 


Cece hepredi Plot hath ingly well done of O- 
« v3 pos ys Method, ſeemeth fo and inde- 
ceitful, the out and well diſtinguiſhing the natures of all 
kinds of Metall;, Ores, Salts, Earths, Stones, or other ſubterraneal Bo- 


dies 3 as cannot, I think, be ſupply'd, but by others of greater difficul- 
ty and expence. 


CHAEFE UFHL 
What may be obſerved 'of the PARTS of Animals. 


NO ay? yn Parts of Animal: x, as 
ſb Horns, Shells and fbelly Inſef#r, Boner, 
/ 


g_ Viſcers, Silk, Mack , 


Fleſb and 
s, Salts and Stones. 


Caſtor, Gall, Orine, 


with Spirit of Nitre, allowing it ſome time, makes a very plain Bullition, 


and buff; eh. 
6. f ; hm, xm neither with Oyl of Vitriol, nor with Spirit of Ni- 


tre, maketh any Bullition, only turneth to a yellow colour. 
7. Q Revs Horn ſtirs not with Oyl of Vitriol ; but with Spirit of 


Nitre, makes a ſmall and flow Bullition. a 
+ B, 


— — 


—— — - 
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8. s. Herts. Horn makes a conſiderable Bullition end buff, even with 
Ol of Vitriol, which the rei# of the Bodjes aboveſaid, will not do. But 
with 8pirit of Nitre, it makes "a « greater, From the foregoing Ex- 
periments, and almoſt all that follow, what is before aſſerted of 
the $alts of Vegetables and Minerals, is here alſo evident concerning-that 
of Animals, ſcil. That it is not wade, but only ſeparated by the fire. 
It likewiſe heace appears, That the proportion $elt in the forementi- 
oned parts is very different; and that therefore ſome of them are never, 

- and none of them but with diſcretion, to be ſubſtituted” one for 
another in Medicine. As alſo, that there is a different proportion of 
Silt in the ſeveral Animals themſelves, to which the ſaid Parts belong, 


. $. Next ls ; as thoſe of Lobſters, Eggs, Snails and Oifters : 
«ll which make Efrve cence, o oth Og pe and $, mo 
tre. But with Spirit of Nitre the greateit. Lobſter-ſhells make a con 
Bullition and buff,but no noiſe nor ſfteams. Egg-ſhells make « Bullition and 
buff, with ſome noiſe, but no ſteams. Snail-ſhells make an Efferveſcence 
with woiſe and ſteams. Oyſter-ſhells make one with the grateſt noiſe and 
thickeſt ſfleams. Hence we may judge, in what caſe to adminiſter oze 
more appoſitely than another. As alſo in what paw according to 
their different ſtrength. Some may be better for Childrer, as being 
milder. Or for a Body whoſe very ſharp Blood or other Humors, arc 
more eaſily kindled into Ferments. Or elſe may be ſafeſt, to avoid a 
ſudden precipitation of the Humors ;, or for ſome other cauſe, 

Io. $. Oyſter-ſhells, and the reſt above-ſaid, make a quicker Effer- 
veſcence, not only with Spirit of Nitre, but even with Spirit of Salt, than 
they do with Oyl of Sulphur, or Ol of Vitriol. So that theſe bodies, as 
well as Metals, have their proper Menſtruums whereby they are be 
diſſolved. 

It. $. Egg-ſhells calcined, make with Oyl of Sulphur, or Oyl of ÞVi- 

triol, or Spirit of Nitre, « greater Efferveſcence, than when wncalcined. 
As alſo with ſleams, which uncalcined, they produce not. The like is 
ſeen in calcined Oyſter-ſhells. And the longer the Calcination is continued, 
the quicker and ſtronger will be the _—— This I tryed at ſeveral 
terms, from a quarter of an hour, to five hours. So that after ſo long « 
Calcination, they make an Efferveſcence almoſt inſtantaneous. The reaſon 
hereof is,Becauſe the ſeveral Prizciples whereof the Shells confiſt, being 
relaxed, and the Swlphwr for the greateſt part, driven away by the fire ; 
the remaining Salt lies now more open and naked to the attaque of the 
Menſirunm, (o (oon as ever they are mixed together. From hence it is 
plain, That Egg-ſhel/s, and the others above-ſaid, being burnt, are far 
frronger Medicines, than when »nburnt, It is hereby likewiſe evident, 
That a great portion of their Salt, is not a volatile, but a fixed Alkaly. 
Totheſe may be ſubjoyned all kinds of ſhelly Inſe#;. I will inſtance 
in three or four. 

12. h. And firſt Bees, with Oyl of Vitriol, o not in the leaſt. With 
Spirit of Nitre they make an exceeding ſmall Bullition, without any eleva- 
tion, 

12. S$. Cochinele (the Neſt of an Inſe# ) makes ſome Bullition with 
Oyl of Vitriol, but wery ſmall : for the bubbles are not to be ſeem without a 
Glaſs, But with Spirit of Nitre the Bullition is more viſible, and joyned 


with ſome elevation. 


| 14. s. 


Led. IL 


with ſeveral Menſtrums, 


14. $. Cantharides male no viſtble Bullition with Oyl of Vitriol. 
But with Spirit of Nitre they do, and buff up rather more than Co- 
chinele. Tet is this done very ſlowly, and comparatively with many other 
bodies, is not mmch. Hence it is not the quantity, but the quality 
of their volatile Salt, which makes them fo ſtrong an Epiſpaſtick, 
For moſt of thoſe Bodies above, and hereafter named, make 4 

ter Bullition, and yet are neither Cauſtick nor Epiſpaſtick in the 
eaſt. It is hence alſo evident , as hath been before ſuggeſted, That 
there are divers kinds of Polatile Salts, eminently different 3 ſome 
being highly alkaline, others very little, and ſome ſcarce any thing 
ſo: ſuch as thoſe of Scurvy-graſs, Anemone, Crowfoot, atid many the 
like Plantsz to whoſe Salt, this of Cantharides feemeth to be very 
near of kin. 

15. s. Millepedes make a Bullition and buff, much greater and quicker, 
than any of the Inſet; above-named : and that both with Spirit of Nitve, 
and Oyl of Vitriol it ſelf. Tet is this InſeF of a very temperate nature. 
Whereby 1s further demonſtrated, That the being ſimply alkaline, is not 
enough to make a body to be Canſtick, 

16. s. Again, although Millepedes make a Bullition, greater than atry 
of the _— above named : yet is it much leſs, than that of Oyſter, Snail, 
or even Egg-ſbells 5 and of divers other bodies above, and hereafter men- 
tioned, Hence, being given to the ſame intent, as any of thoſe bodies; 
it is the mildeſt and gentleſt in its operation of them all. 

17. $. Millepedes likewiſe calcined, makes « ſtronger Efferveſctnce, 
than when uncalcined, as do the Oyſter-ſhells, &#c. So that it appears, 
That all Teſtaceows Salts, are at leaſt in part, fixed Salts. 

18. $&. I next proceed to Bones. d pr Whale-bone maketh no 
Bullion at all with any acid. A Cartilage, with Spirit of Nitre, makes 
ſome very ſmall bubbles, not to be ſeen without a Glaſs. 


19. $. The Bone in the Throat of a Carp, makes a little and flow Bul- 


lition with Spirit of Nitre. The Spina of a Fiſh ( that which I uſed was of 


a Cod-fiſh) maketh a Bullition one degree higher. 

20. $. All forts of Teeth, —_— Boars, the Sea-horſe, Elephant, 
make the like. As alſo the Bone of an Oxes heart, So that all theſe are 
very gentle in their operation, and fit for Children, 

21. $. Sheeps and Calves Bones both of them make a Bullition yet « 
little higher, eſpecially with Spirit of Nitre. Cocks Bones ſomewhat higher 
than the former. Cranium humanum a little higher than all the/reft. 

22, $. Bones likewiſe, being calcined, make a Bullition with Acids. 
And ſo doth alſo calcined Harti-Horn. But in neither of thets, is the Bul- 
lition advanced by Calcination, any thing comparable to what it is in ſhells. 
Whence it appears, That the Salt of Horns and Bones, is much more 
volatile, than that of Sheds. 

23. 5. Next for Fleſh and the ſeveral Viſcera. And Poſh dryed 
and powdered Mutton, with Oil of Vitriol, ſtirs not at all. 8 with 
Spirit of Nitre makes 4 ſmall Bullition and buff. Sheeps Heart doth the 
like ſomewhat more apparently. Vipers fleſb produceth a froth, but buffs 
not, Powdered Earthsworms make a great froth, and buff 4 little. Pow- 
dered Tripe makes only a little Bullition. Lamb-ſtones do the like. Kid- 


ney, Spleen, and Liver, with ſome elevation. Lungs, with bubbles very 
large ; becauſe extraordinary ſlowly. 


Dryed Brain makes alſo a little 
P p and 
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and flow Bullition. Hence there is a greater proportion of Selphur 
or Oyl, and lefs of an Alkaly in all theſe parts, than there is in Bones, 
Shells, and divers other parts hereafter mentioned. And in ſome of 
them, as in the Brain, that Alkaline Salt which there is, may rather be 
lodged in ſome ſanguincons parts mixed with them, than in their own 
proper ſubſtance. | 

24. $. I proceed to inſtance in all forts of Animal Contents, And 
firſt, raw Silk, with Spirit of Nitre, makes a very ſmall Bullition, bus 
the elevation is conſiderable. 

25. S. The grumons pa t of the Blood drzed, with Oyl of Vitriol, 
flirs but l:ttle, But with Spirit of Nitre it Eufſs up conſiderably, 

26. $. Seram of Blood dryed, with the ſame Spirit makes a plain 
elevation, with a little Bullition. Herewith may be reckoned the White 
of an Egg, which is nothing tut a pureCryſtalline Serum ſeperated from the 
common ſtock, This bring dryjed, with Spirit of Nitre, buffs up rather 
more than even the erumous part of the Blood, the Bubbles are much larger, 
break oftner, and the elevation ſooner made, Whence it ſeemeth, that 
there is a greater quantity of a wolatile Alkaly in proportion to the 
Sulphur, requiſite to the Generation, than to the Nutrition of an 
Animal. 

27. $. TheTelk of an Egg is ſcarce moved with Spirit of Nitre, pro- 
ducing only a very few Bubbles. The Salt being either little alkalizate, 
or elſe i»mer/ed in fo great a quantity of Oyl, that the Aenſtranz can- 
not reachit. For the ſame reaſon Sperma Ceti itirs not with any Acid. 
Neither doth Civet. 

28 $. Ruſſian Caſtor, with Oyl of Vitriol, flirs not. But with 
Spirit of Nure makes a conſiderable buff and froth. Tet it requires time. 
Wherefore it ſeemeth, That Cafor by virtue of its alkaline Sulphur, 
becomes ſo good a CorreFor of the acid-alkaline Sulphur of Opinm : o 
I take leave to call it, having ſome reaſons to believe it ſuch. 

29. $&. Muck, with Oyl of Vitriol, flirs not. But with Spirit of 
Nitre it males a conſiderable and quick Dulition, with large bubbles, 
which often break ard riſe again. Whence there is a very eminent dif- 
ference betwixt Mach and Civet, Hence alſo, Mx:k is Cordial, not 
only from its S»/phar, but its Alkaly ; by both diretly oppoſite to pre- 
ternatural Aridities. 

30. s. Dryed Gall with Spirit of Nitre, for ſome time, is flill : but 
at length it makes a conſiderable Bullition and froth. The reaſon why 
It is ſo long before it begins, is becauſe the Salt, ( as was obſerved of 
ſome other Parts ) is locked up in fo great a quantity of Oz/. The 
abundance whereof is manifeſt, not only from Deſi:llation, but alſo 
from hence, In that the dryed Powder, mi lying by, mcorporateth all 
together into one body, as Mirrhb, and ſome other ſofter and oily Gums 
are uſcd to do. 

31. $. Extra@ of Orine, with $jirit of Nitre, makes a Bulition 
with ſome FE ferveſcence, which continues for a conſiderable tim 4 and at 
laſt 1t kufſs up with great bublles, The Bullition begins preſently : the 
Salt bcing copions, and the Oyl but little. 

32. $. The Jame Extrall of Orine males a conſideralle Bullition and 
ſreth, not only with Spirit of Nitre, Int even with Ol of Fitricl. Hence 
the Salt of Orize is more a{k«line than that in molt of the aforc-faid 

Comtents. 


——_— 
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Contents, From this and ſome of the following Experiments, it alſo a 
pears, That the Salt which concursto the generation of Greeel or of 
age! ek 5 or Bladder, is of a very differegy nature from the 

33- $. Next for s. And Coatr-dung maker with 
Spins of Nite, ſal es ination ThS of leh 
likg. And that of Cows, 80 that of all I have tryed, theſe three ſtir the 


34- $. oy 4 oe np Bang tr urs ng 
tion and ſome tlevation. But it requires time. Oyl of Vitriol ſtirs it 
not 


35- 5. Album Gracum, with Spirit of Nitre, beſides innumerable 
ſmall bubbles, riſer up with ſome great ones, exaitly reſembling the 
wp of Teſt or Barm. Alſo with Oyl of Vitriol it mateth ſome little frot 
but flowly. So that it ſhould feem, that the Bones are a little opened by 
ſome «cid Meniiruzm in the” Dogs ſtomach (as the body of Steel is in its 


preparation with Sulphur) whereby it becomes a mild Topick in 

Dimes, 
36. & Hem 
and buff : greater 
b& as 


not 

( as the Urine in other Animal: ) by a peculiar Orger, which evacuates 
it into the Imteifinum refum , whence, ber with the Stercxs it is 
excluded. Hence it is evident, That in the ſaid white part of Hers, 


and eſpecially Pigeons dung, is contained a great quantity of a vols- 
38. F I proceed to Salts, And Salt of Blood and Orine both 
Soak Efferve with Acids, than doth $alt of Worm- 

wood, or Salt of Fern. the former are more «/ka/zxe, than 


» 5. Again, þ divers other Animal Salts will not ſtir with 
Spirit of Salt, or with Oyl of Sulphur or Vitriol ; yet the Salt of Blood 
| with all klgnd: _—_— _—_— — 
ighly alkaline, and very proper for the corredtion, of 
all ſorts of 4 Acids in the body. There is little doubt, bur 
that Spirit of Harts-bors will do the like. 

40. $. The Gravel which is precipitated out of Urine ; with Ol of 
Variol makes no bubttion in the leaſt. Ne wk ſong Spot of St But 
with Spirit of Nitre, it makes 4 _ one, wit | —— and 
fteams. IT pn there is much difference to be 
made in the uſe of acid Di 


. Nephritichs, &c. 

t. $. And that | may not altogether omit to mention, what may 
be © ennch for the good of manki ly otrrmm, be Anne _—_— 
vent not, the breaking, the generation 
m_ (7.00, 68 Kidneys, Te Bode there arc not ber- 


P p 2 ter 
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ter Medicines in the world, than ſome certain 

duly adminiſtred. — (hall - ge—_ 1 
Sulphur, Oyl gf Yitriol, Spirit ,.ort 

Leng s hemſclves deceived in their 


« mpeg —_ 
as Oyl 


wp- 
45 


wntil at length it is perſel diſſolved into a 
of Sulphur, nor Oyl of Vitriol, nor 8pirit 
touch towards its diſſolution. This 
uſe of Nitre and Nitrons Spirits, if duly 
bove any other Acids, againſt the ing 

43- $. Pearls, with any Acid, make the like Efferveſcence, as do Oy- 
fter-ſhells., But Magiitery of Pearls, as uſuall d, ſtirs not at all, 
with any Alkaly or Acid, So that as to the effet ly intended by 
it, it is very inſignificant z as of that of Corals hath been faid, 

44. $. Crabs Eyes, with any Acid, make an Efferveſcence, almoſt as 
quick as that of Oyſter-ſhells. 

45. Crabs Eyes likewiſe calcined, make a Efferveſmence, than 
when uncalcined; $o that theſe, as well as Shells, contain a fixed 
Alkah. 

46. $. The Stones in Whitings heads make « ſtrong Efferveſcence 
like that of Oyſter-ſhells. 

47. F. Stone ddr Gall, ftirs not with Oyl of Vitriol. But with 
Spirit of Nitre maketh a little bullition juſt upon mixing, and after a con- 
ſtderable time, a little froth. Mach leſs than what was obſerved before of 
the Gall it ſelf. So that it ſeemeth to be generated of the Gall coog- 
lated by ſome Acid, which hath alread refratied the Alta wherewn 
the Gall abounds. This confirms the thoſe Medicines in the Jawun- 
dies, or any other Tm 4p which deſtroys thoſe Acrdities 
by which the Gall is curdled or ed, and fo rendred more 
difficulty ſeparable into the Guts. 

48. s. Since the firſt publiſhing of theſe Obſervations, Mr. W:[iam 
Matthews an Apothecary in Ledbury, ſent me part, as I take it, of a 
Stomach-ſtone, as big as a Wallnut of the largeſt Size, voided by a wo- 
man about 82 years of age, ſometime after an Autwms Fever. It con- 
fiſteth of the ſame Strie, as the Bezoar Stone ;, and maketh ſome Bulli- 
tion with Spirit of Nitre. 

49. S$. Bezoar, neither the Weitern nor the Eaſtern, doth ſtir at all 
with Oyl of Vitriol. 

50. $. Weſtern Bezoar, with Spirit of Nitre, makes a very little thin 
froth, and that's all;, and that it doth very ſlowly. But Oriental Bezoar, 
with Spirit of Nitre, after ſome time, maketh a very Efferveſcence, 


froth, eleudtion, noiſe, and ſteams (as if you poured Ol of Yitriol upon Salt 


of Tartar ) till it be wholly diſſolved by the ofofed Spirit, and turned into 
almoſt a blood-red. 4 it may ſeem to be no mean Remedy againſt 
ſuch fretting and venenate acids, as oftentimes in Fevers, and other Di- 
ſtempers, lye about the Stomach, and are thence frequently tranſlated 
to the Heart, Brain, Nerves, and other parts, The difference likewiſe 
betwixt the Weſtern and the Ex Bezoar, is fo great, that in any 
caſe of danger, and where the is relyed upon, it is an unpardon- 

able 


with ſeveral Meniirmims. 


able fault, for the Apothecary, or P. to ſubſtitute the one for 
the other: ualeG he will tak bee ee times as little 


of the one, as he would havedone of the other : if that will ferve turn. 


51. $. The Stoner already mentioned, (except the great Stomach- 
one Jare ordinari noned in Amimal;. 

[103 other 

City of ' - 


veral Cal 
i, and by 


make Bulition in the leaſt : for in truth, 
are no other but htt Pebbler and - 0 wg my 


$2. h$. This being confiderd, and the various colowrs and wrixture 
of ny OO it ſeemeth plain, 
though ſomewhat old ( above thirty years ) yet may (he 
have a kind of wancxis, Woo” to Stoner, Boner, Wood- 
rr meas, CNIETS A = 
ing in little laps, . or berwixt 

her teeth ; bring oF mane. , 
cemented together, cither with a pi , bilionr, or ſome other more 
or les glutinons . And thatby virtue alſo of the faid Cement, 
or any of the ſaid, or other like alkelizate Bodies, the greater Stones, 
which conſiſt of thoſe partly, do make an Efferveſcence with acid Li- 
quors, Thus far of 7 upon the parts of Animal;, I hall cloſe 

with ſome Corollaries deduced from the whole. 


53. $. And firſt, fince we find, that amongſt all the Menſtunms 
have made uſe of, war do ion A rn rg ure = 
molt «niverſal diſſolver of all kinds of Animal #4 the beſt di 
ver of others both Vegetable and Mineral, and the only di 
of ſome : it is probable, That the ftomachich | 
which either diſſolves, or opens almoſt all Bodies which come into the 
Stomach, is a kind of Nitrous Spirit. 


$4- $. Agrin, Spirit of Nitre being a me Acid, and work- 
- do upon Animal bodies, other (impler Acids do, 
whi are as 3 It hence follows, That moſt of the Salts of 
Animal; are ſubacid + How far this conclefſon may further in- 


ſtru& us, I ſhall have occaſion to ſhew in another Diſcourſe. 


. Laſtly, there being ſo many, fay twenty or thirty degrees, 
PEI ar {rope pry, br Boe fr} Boddes 
it eemeth, That Fermentation it felt, —— 


Parts of . Animals mixed Lea. II. 


nothing elſe : or that from the common La#ation of mixed Bodies 
whereof we have now been ſpeaking, it differs not in ſpecie, but on- 
ly in the manner of its cauſation, and in degree: the Aer, or ſome cer- 
tain Menſiruum lodged therein, being of no greater ſtrength, than to 
produce a Bullition or Lu#ation of that low and ſoft degree, which we 


call Fermentation. 


56. $. 1 have thus endeavoured to prove, by various Inftencer, 
how inſtrutive this moſt eafie, plain and frpl Method in the Mixtwre 


of Bodies, may become to us: and that meerly by obſerving the Lu#a- 
tions which thence ariſe betwixt them. How much more then, if a 
diligent remarque be made of all thoſe various Colowrs, Smells, Taſtes, 
oibemcies, and other Mxtations thereupon emergent ? 


Con 
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Various Proportions 


Wherein the 


LIXIVIAL SALT 


PLANTS 


Read before the Royal Society, March, 1676. 
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CHAE L 


Of the QUANTITIES afforded by ſeveral Plants 


calcined in groſs. 


a T is the part of a Phyſiciar, knowingly and arti- 
ficially to uſe and govern Nature. And therefore 
by every likely Method, to infpet the State and 
Properties of all forts of Bodies. One Method, is ; 
that I have taken in the foregoing Experiments 3 : 
ſc. by mixing them with ſeveral Meftranzms or Li- 
quors: whereby we may be afliſted to judge, 
| both of the Kinds and the Proportions of Princ 1 
ples in any Body ; and of the manner of their Afxtere in the ſame. 
Another is byCalcining them 4 or, as it were, by mixing them with 
the Fire, a potent and almoſt univerſal Meriiranm. | (hall here only 
ſet down ſome Tryals for an Eazy, upon Plants z chiefly noting, The 
different Proportions of their Lixivial Salts, Of theſe Tryals, fome 


were 


| 
| 
| 
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were made upon the whole Plant,or ſome Portion of it wherein ſeveral 
Parts are mixed together : And others, upon ſome one Part of a Plant 
diſtin from the reſt. All of them anſwering to ſuch Queries, as may 
ſeem proper to be propoſed. 

Query 1. As firſt, Whether Trees or Herbs and Buſhes, quantity for 
quantity & cxteris paribus,zeild the moſt Lixivial Salt? 

For this I took Aſþ-Barque and Roſemary of each ibj, The latter 
yielded 5 Scruples ;.the former but 32 Grains which is three times leſs. 
I took alſo the ſame quantity of the Barque of Black-1horn, and of A- 
grimony, The latter yielded 5 Scruples and 6 Grains ; the former, not 
above 1 Scruple and 5 Grains ; which is four times leſs. 

Although the Barque of a Tree be compounded of Pithy and Lignons 
Parts; yet to anſwer the Qwery exattly, the Wood of theſe Trees (hould 
be taken with the Barque, that there may be ſome portion of every 
Part of the Tree, as well as of the Herb. 

But thus far the Experiment is concluſrve, That the ſame quantity of 
Lixivial Salt, doth not always follow the ſame Gemerical Taſt. For the 
Bargque of Aſh and Roſemary, are both equally Bitter; and the Bargque 
of Black Thorn and Agrimony are both Aſtringent and Bitter. 

Quer. 2. Whether any Plant growing in a Garden or the Field, doth 
»ot yield a leſſer quantity of Lixivial Salt, than another of the ſame kindred 
growing on the Sea-Coaſt ; and with what difference ? 

For this, I took Garden and Sea-Scurvygraſs, of each tj. The for- 
mer yields 2 Drachms and 1 Scruple; the latter, being well waſhed, 
9 Drachms, which is more than 4 times as much. The like may be 
tryed upon others. 

Quer. 3. ' Whether the ſame Specifick, Plant affords more Lixivial 
Salt, being only dryed, and then calcin'd , or after it hath first been diſtil- 
led, it is then dryed and calcin'd ? 

For this, was taken ttj of Mint only dryed and then calcin'd ; and 
another firſt diſtilled. 'The former yielded 4 an Ounce and; a 
Drachm of Salt ; the latter, 5 Drachms and a Scruple 3 which 1s almoſt 


3 more. This alſo ſhould be tryed on other Plants. 


Quer. 4. How far the proportion follows the different Taſts of Plants? 
The firſt Experiment, relates to the ſame Tait in ſeveral-Plants ; this, 
to ſeveral Taſts, And fo, © : 

Of Mijorane, which is Aromatich, tbj affords but one Scruple of Lixk 
vial Salt; which is but the 384 part of the whole pound. 

Of Oak-Bargque which is Aſtringent, tbj yields 5 a Drachm of Salt 3 
or the 256 part of the whole. | 

Of Liquir;fh, which is ſweet, tb) yields about the ſame quantity. 
But Ariſe Seeds thj yields 2 Scruples or a 1924 part. 

Of Sorrel, which is ſower, tbj yields one Drachm, or the 128 part. 

Of Garden Scurvygraſs, which is Hot, tbj yields' 2 Drachms and 5 a 
Scruple 3 or the 59") part. 

Of Mint, which is Hot and Bitter, tbj yields 5 Drachms and a Scru- 
ple, or the 24" part, 

Of Sea Scuroygraſs, which is Salt, tj yields 9 Drachms and a Scru- 
ple or 28 Scruples 3 which is near %,* part of the whole. A greater 
proportion of Salt, than in any other P/axt upon which I havehitherto 
made Tryal : Or even in Tartar it ſelf, Yet is jt not a Marize, but 
true Lixivial Salt : as is evident, both from its Taſte; and in _ 4 

maket 
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maketh an Eferveſcence with Spirit of Salt ; which Sea-Sat will 


not do. 

For the Experiment to be fall eto the Prery; the Ti 
ſhouldbe _ all on Rn Herbs 02 | rt gr 
on Stalks Yet thus much is evident, That Sorrel yields Thrice as 
much as Majorane ;, Se «/s, Eight and Twenty times as much: 
Mint, Five times as mach as 3 and Sixtcentimes as much Adejo- 


rane, &c. 


Quer.. 5. How far the Proportion follows the Faculties of Plants # 
And G, a _ 
ephalick , a greater Propertion of Volatile Parts, than 
any of the Plents above mentioned, and fo fe, is mere agrectble 70 the 
Animal 8pjrits, and Genus Nerwoſmm. 
Agrimony, (a) an Aperient, yields above Five times 23 much Lixivial 
Salt, as Majorane, Yet lets than many other opening Plants 


which are 
two Drachms and two Scraples 3 or above half 


Muagwort (thi) yi | 
as much more as , So that this Flav?, tho it hath no con- 


liderable Tafte, and in that reſpet promiderh but lictle 5 jelding a 
_— Lixrvial Sah, oo +. 
cauſing Obſtruttions, or immoderate 


propriated both to the Head and Stomach, 
Cm morc than the chief Cephbubichs, iefs than the 
T. 

Common Mallow (i ) yields 3 Drachms and 2 4. e. the 224 
part of the whole. So that this Plant, h of a very mild Tafte, 
yet yields more 84/ than Adint it (cif a Bitter Plan. Whereby it no 
longer ſeems ſtrange, that a Plant of fo foft a Taſte, ſhould be very 
Deweetick , and fo evi atio& the Reins. 

Rhubarb ( 2 Ounces ) yieldeth ſcarce any fixed Salt, fo far «« can be 
judged by the Taſte of the Aſber, not more than a Grain or two. $0 
that its Sat is, in a manner, wholly volatile ; and thereby zpter to 
operate upon the Bilious parts of the Blood 4 which contein a far greater 

ion of Volatile than do the Seroxs. 

Of the Coput Mortawws or meer Ezrth, it is obſervable, that it 
was near 4 an Ounce or # part of the whotez Which # almoſt Six 
times ns wuach as the Mor txem of Common Dock : and rrach more 
than that of any other I have yet calcind, Whereby it feemerh 
probable that Rhubarb looſerh of its Volatile Part, and therefore 
of its Virtze, before it comes to our —_ 

Sema (tb)) yi ; tens” { of Salt; or the 85 pare. 

Falap ( by ) yields but one Drachm and 15 Grains, or 1024 part. 

Colocymihis ( thy of the Pulp) yields an Ounce and half of Copat 
Mortunm, which is almoſt all Salt. Yet allow half an Ounce of the Set, 
and Earth to be waſted in filtring &c. theremaining Ounce is no leſs 
than 4, part of the whole. Which is more than in any of the 
above named Plants, except the Sea-Scurwygraſe. 


Q q 
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CHAP; IL 


Of the QUANTITIES afforded by the Parts of ſe- 
veral Plants diſtinAly calcin'd. 


SHALL next ſet down ſome 7ryals, upon one Part 
of a Plant, as well Organick , as Content, ſeparated 
from the reſt ; in anſwer to theſe ſuppoſed @weries. 
Quer. 1. What Proportion doth the Lixivial Salt 
) of the Pith or Pithy Part of a Plant, bear to that of 
> Qu, the Fibrous, or of the Woody Part? Or whether is 
i there a Fixed Salt always found in either of them? A 
ſufficient A»ſwer to which, muſt be built upon many Tryals. At pre- 
ſent I ſhall mention only Two; one upon Starch, anſwerable to the 
Pithy Parts; the other upon Flax, conſiſting almoſt wholly of the 
Neruvows or Towy Fibres : of the Volatile parts whereof, chiefly, I have 
$. 50, 51, given ſome account in the foregoing [dea. 

52. Of Starch, tbj yieldeth about tb; not of A4ſbes, but of Black Coal. 
For though it be expoſed in a Calcining Furnace to a vehement fire, for 
5 or 6 hours, which is longer then will ſerve to calcine moſt Bodies : 
yet would it not in the leaſt part, be reduced to Aſhes ; but to the laſt 
continued (though the fierceneſs of the Fire conſumed part of it ) as 
black, as when it was firſt burnt. So ſtrangely was the remaining part 
of the 8»lphur fixed to the Earth ; that in flying _ it did volati- 
lize and carry that away with it. In this Coal or Cinder, there is not 
the leaſt of a Lixivialor other Taſte. And although, upon Tryal I find, 
That the Pith of many Plants, as of a Cabbage Stalk, will yield ſome 
quantity of Lixivial Salt ; yet it is probably, that generally, it yields 

leſs than the Wood. | 

Of Flax, thj yields not above 50 Grains of Caput Mortunm or white 
Aſhes, which are Salt. According to vulgar conceit, it would ſeem 
to be a very dry Body : yet of 153 parts, 152 are volatile, and being 
diſtilled would have been collefted into Liquor. Hence alſo appears 
the great and unexpected Variety in the Proportion of the Earthy Parts, 
as well as the other Principles of Bodies. Or elſe, that there are di- 
vers kinds of Earths, even in Plants, of which, as well as of Salts &c. 
ſome are volatile, .,For of bj of this Plant, there remaineth fixed but 
50 Grains: whereas of tbj of Rhxbarb, there will remain near 1920 
Grains, 7. e. 88 times as much as the former. 

Quer. 2. 1» what proportion is the Lixivial Salt found in the Gumms 
of Plants? and whether is it yielded, more or leſs, by all £ For anſwer to 
which, I cauſed the Eleven following, of each two Ounces, to be 
calcin'd, and fo obſerved, 

That Common Roſin, yields but one Grain and 4 of Caput Mortuur. 
So that Ib will yield but 12 Grains. In this Caput Mort. there is not 
the leaſt particle of Salt, it being altogether inſipid. 

Maſtick yields gr. 12 of Cap. Mort, But not the leaſt part of Salt. 
Of this Roſer, it is obſervable 3 That being ſet, in a Crucible, within 

k the 
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the fire, before it comes to have thick fumes, it boyls up with a very 
great foame or froath z and is the only Gum or Roſin ( of the Eleven ) 
that hath this property. So that [ ſuſpe&, there is a great quantity of 
ſome kind of volatile Spirit, which then flies away 3 and fo, in break- 
ing through the Oyly parts, huffs them up to fo great a froath, 
Olibanum yields half a Drachm of Caput AMortuum. But it is to be 
noted, That the weight is encreaſed by certain little Spar-Stones,which 
in the burning of ſeveral parcels, I always found mixed with this Gamer. 
Theſe being picked clean out, the Cap. Mort. weigheth not much more 
than that of Maſtick, And is in like manner inlipid, when the faid 
Stones are picked out. 
From hence it appears, how proper theſe Gums are for the Con- 
cotjon of Salt Rheums ;, according to. what I have formerly ſuggeſted Diſcourſe 
from another Experiment, of Mixture 
It may alſo be noted, that Roſim and Maſtick, ſeem to be more Cap. Ulc, 
purely Acidoleons Ginums ;, not only from their conliſtence which is uni- 
form z; and their Swell, which is leſs ſt and more pleaſant : but 
alſo from the Acid Liquor they yield by Diſtillation; and in that the 
young Leavs of Fir, and eſpecially of Pine, are ſowerz and tis pro» 
bable that thoſe of Maſtick are fo likewiſe, Whereby theſe, and 
other like Gums are more eſpecially fitted for the abovelaid purpoſe. 
But Olibanum ſeems, beſides its Acidity, to contetn ſome Volatile Alkaly, 
and fo to be an Acid-Alkaline Gum. For as it hath a r Smell 
than the former, ſoa hotter Taſte; both the ordinary of an 
Alkaline Sulphur. And being infuſed in ſeveral Menſtrunms, appears 
to conſtiſt of two Bodies, one of them more Reſimowthan the other. 
Of which, it is probable, that the one is made by the Acid parts as the 
other by the ine, Whereby it is very well adapted in ſome Caſes, 
as ina Plexreſie, for removing the Coagulations of the Blood, or its 
diſpoſition thereunto, 
Aſa fetida yileds no leſs than half ies weight or an Ounce of Capt 
Mort. that is 8 times as much as that of the other Gumms, and 48 times 
as much as that of ſome of them. Yet doth it not contein one grain of 
Salt, fo far as can be —-7 by its Taſt. Yet the Strength and Loath- 
ſomneſs of the Smell and Taft of the Gumm do argue it to be bighly im- 
Pp ted with ſome kind of Volatile Alkaly proper to arreit thoſe 
offenſive Vaponrs ( to uſe the vulgar word ) which flying, either by 
the Blood or Nerves, from part to part, do often prove (o trouble- 
ſome. 
Gum Arabick yields one Scruple of Cap. Mort. whereof, by the 
Taſte, about 34 part is Salt, 
Euphorbium yields one Drachm of Caput Mort. of which, by the 
ſtrength of the Taſte, two Scruples ſeem to be Salt. Which confirms 
a former conjeure (4) of its being an Alkaline Cum. z) Of the 
Myrrh alſo yields a Drachm of Cap. Mort. and at leaſt two Scruples LaGation 
of Salt. Of the Eleven, theſe two Gums have the greateſt quantity of Bodies, 


of a fixed Alkaly. CB. 1. 
Opium yields half a Drachm of Cap. Mort. whereof the one half 


is Salt, 
Aloe yields a Drachm of Cap. Mort. conteining about one Scruple of 


Salt, 
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Scammony yields Two Scruples of Cap. Mort. of which, about half a 
Scruple is 8alt. 

Gutta Gamba yields but half a Scruple of Cap. Mort. of which four 
or five Grains are Salt. 
So that conſidering the Doſe of any Cathartick Cumm, the quamti- 


ty of the Fixed Alkaly, is extream fma}l with reſpect ro the Volatile 
| parts : In which, therefore, its Crthartick. Power doth chiefly reſide. 


Yet none of the Cathartick, Gnmms are without ſome portion, more 
or leſs, of a Fixed Alkaly ; though ſome of the reſt are. Which feem- 
cth to prove, That the Fixed it felf, hath ſome Intereſt in the buſineſs 
of Purgation: as by being a Clog to the Volatile, and fo preventing its 
being deleterious 3 or ſome other way. But the manner of their Ope- 
ration will better be underſtood, when the Yolatile Parts have like- 
ED ho of good import, to k hat diff 

It may al 0 I , to know, what different quanti- 
tics of hy are afforded by the Tartars of all forts of W ines Where. 
by, partly, as well as by the quantity of the Tarter, we may be ena- 
bled the better to judge of the Nature of Wines. 
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DISCOURSE 


Concerning the 


ESSENTIAL and MARINE 


Salts of Plants. 


Read before the Royal Society, December 21, 
1676. 


CHAP. I, 


In which is ſhewed the way of making both an ESSE N- 
TIAL and a MARINE Salt, out of the LIXE 


V TIAL Salt of a Plant. 


OMETIME fince, I took the boldneſs to pre- 
ſent my thoughts to this Honourable and Learned 
& Body in a Diſcovrſe concerning Mixture. Wherein 
I have endeavoured to lay fuch a Forndation, as 
might hereafter reduce the De@rine hereof to Ex- 
: perienceand PradGiſe; and to demonſtrate,the Power 
: and Uſe of Artificial Mixture. And in further proot 
of what is therein aſſerted, I have fince made a continuation of Bop 
riments upon the ſame Subject, in Two Methods. One in the A 
twre of ſeveral Menſtrunms, both Acid and Alkaline, with all Sorts of 
Bodies, The Other, by calcining them, or, as it were, wixing them 
with the Fire. 

2. $, [ ſhall now proceed to a Third, which is, the wixivg them 
with the Aer or expoſing them to it 3 another of Natures grand Mex- 
ſtrunms z, which goes ſometimes further than the Fire it (elf, in the dif- 


{olution 
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ſolution of Bodies. This I have formerly mentioned for the Imitation 


Diſcourſe of Nature, in producing a Marine or Muriatick Salt out of the Lixivial 
of Mrxture Salt of a Plant, But ſome Learned Perſons then preſent, ſeeming to 


Ch. 5.Inſt. 
2. 


Tab. 83. 


Tab. 83. 


doubt of the Experiment; I thought it requiſite to proſecute the ſame 
a little further; that ſo, if poſſible, it might become clear and unqueſti- 
onable. And becauſe that Method was 1mperfe&, and required half a 
year, ora longer time: I bethought my ſelf of an other way z which 
proved far better, and more expedite And which, withall, afforded 
me, not only a true Marine Salt, out ofthe Lixivial $alt of a Plant ; 
but alſo another kind of &alt, different from them both : which may 
not be improperly called, an Eſſential Salt or Nitre of Plants, The 
Hiſtory or manner of the produttion of them both, is as follows. 

3- $. December 15. 1675, I took about half a pound ofa ſtrong 
Solution of the Lixivial Salt of Firne : and pouring it into an Earthen 
Pan, well glazed, broad and ſhallow, expoſed it therein to the open 
Aer, in a Chamber Window, to evaporate of it ſelf. 

4. $. This Solution or Lee, although it was very clear before, and 
having ſtood corked up in a bottle many days, had no fſedement : yer 
ſtanding.now in the open Aer,within the ſpace of 4 or 5 days, it began 
to let fall a very white Sedement, like fine Chalk; which encreaſed daily 
for 8 or 10days; amounting at laſt to about half a Drachm of white, 
light and mcer Earth, altogether inhpid, and when it was well waſhed, 
ſtirring not upon the Afﬀuſron of Acids. 

5. $. Within the ſpace of a day or two after this white Sedement 
began to fa)l to the bottom 3 there was alſo gatherd an the top, a 
kind of ſoft Scum or Cremor, wherewith the Solution was covered all 
over. 

6. &. Within $ or 9 days after the firſt expoſing of the Liquor, or 
2 or 3 days after the gathering of the Cremor ; that Salt, which I take 
leave to call, an Eſſential Salt of Plants, began to appear; ſhooting 
into ſeveral little CryiZals, Theſe Cryſtals, as they grew bigger, began 
to fink, and at laſt fell down tothe bottom of the _ 

7. $. Upon their firſt generation or ſhooting, the ſaid Crewor pre- 
ſently breaks, leaving a bare ſpace round about each Cryſtal z and upon 
the bounds of every ſpace is indented 3 the ſpace growi bigger and 
bigger together with the Cryſtal in the Centre. And fo, by that time 
the Cryſtals are grown to a conſiderable number and bigneſs, the Cre- 
mor vaniſhes away, the ſeveral Circles or bare breaking at laſt 
one into another all over the Sxrface of the Lee. Afﬀer which, it ne- 
VET COmes again, 

8. s. From whence it ſeemeth, That the ſeveral Circles or bare 
Spaces about the Cryſtals, are made for the more free admiſſion of the 
Aer, requiſite to their Generation. For as there is ns ins to 
be formed before there is a breach made in the Cremor : > enter 
is enlarged together with the Cryſtal. So that as the falling of the 
Sedement and the gathering of the Cremor,ſheweth that the Aer,as a Men- 


ſtrinm ſeparates ſome part from the Lee: ſo the breaking of the Cremor 


afterwards, that as a Vehicle, it brings ſomething to it : both in order 
to the Generation of the Cryſtals. Nature taking a Method for the Gene- 


ration of {impler Bodies, as well as of thoſe which are Compounded and 
Organical. 


9. S. 
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9. $. The Fignre of theſe Cryſtals is angular and oblong, moſt of 
them about the fifth, fixth or ſeventh of an Inchz but none of them 
very regular. Yet we are not hence to conclude, but that with the 
help of ſome Circumſtances which might be wanting in the ſhooting of 
theſe ; ſome portion of regular ones may be obteined from this, as well 
as other Lixivial Salts hereafter mentioned. 

Io. $. They are ſomewhat tranſparent, and of a dark Ambar Co- 
lor, or like that of brown S»gar-Candy. Of a quite Cifferent Taſte 
from that of the Solution or Lee out of which they are bred ; being not 
at all Lixiviel, but very weak and mild 5 not Salt, but Bitter in a 


degree. 

o_ s. It isalſo obſervable, that Alkaline and Acid Salts being both 
poured ſeverally upon theſe Cryſtals, they ſtir not, nor are any way 
affe&ed with either of them. So that theſe Cryſtals are no ſort of Tar- 
tar, or Tartareaxs Salt. As'is plain, from the manner of their Genera- 
tion ; Tartar being (till bred in cloſe Veſſels; theſe never, but by expo- 
fing the Liquor to the Aer. As allo from their Taite, being not ſower, 
in the leaſt, but bitter. And in that Tartar will make a Bullition with 
Alkaline $alts, which theſe will not do. Upon which accounts it ap- 

rs, that they are a Salt different in Nature from all other Salts 

itherto known, or a new Species added to the Inventory of Nature. 

12. $. Theſe Cryitals within the ſpace of about a fortnight after 
their firſt Generation, did alſo ceaſe to ſhoot any more, but only in- 
creaſed a little in their Bulk, After which time, I dayly expedted to 
ſce the produttion alſoof a true Marine Salt. And about two months 
after the ſaid Eſſential CryiFals had done ſhooting, and not before, this 
alſo began to , in many ſmall Cryſtals, and at the top of the Solw- 
tion, as the other did, till falling to the bottom as they grew 
biger. 

-_ $. The Size of moſt of them was near that of the Flikes or 
Grains of Bay-Salt, The Coloxr of ſome of them white, of others traw- 
3 and of others white in the Centre, with tranſparent Edges ; as 

1s alſo uſual in the Cryſtals of Common Salt. 

14. h. The Figure of moſt is a perfe&t 8quare, and of very many 
coming near to a Cubes which is alſo the Figure of Common Salt, and 
ſcldome an exatt Cube. An exact Cube, being the conſtant property of 
no Marine Salt, that I know of, except that of the Dead Sea. Divers Tab. 83. 
of them were alſo raiſcd as it were by ſeveral ſteps from a deep Centre 

tothe Top: as is often ſeen in the common ſhooting of Common alt ; 

and not in any other. Their Taſte is neither Lixivial, as that of the 
Solution out of which they ſhoot 5 nor bitteriſh, as that of the Eſen- 
tial Cryſtals, nor ſoweriſb, as that of Tartar ; but the perfect Taſte 
of Common Salt. 

15. $. It is alſo to be noted, That if Oyl of Fitriol, and ſome other 


Acids, be poured upon this artificial Sea-Salt, they make an Ef- 
ferveſcence together : but if Spirit of Salt or Spirit of Nitre either be 
on it, it be never ſo ſtrong it ſtirreth it not. In both 

which, and all the joned reſpetts, it anſwers to the Properties of 
a Marine or Common Salt, which no other Salt doth. I conclude it there- 
fore to be a true Marine Salt produced by Art in the imitation of Ns 


Inre. 
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Eſſential and Merine Let. VI. 


CH4a fr ik 


Wherein is ſhewed, That the ſaid ESSENTIAL 
and MARINE Salts of are both of different 
Sorts. 


=—_\VING madethe Experiment, that both an 
Effemial and Marine Salt may be produced out 
the Lixival Salt of a Plant. I thought it 
BS probable, that neither the one nor the other, 
lf was always the ſame, but that as they had their 
general p ies which made them to be of 
two general kinds ; fo they might have ſome 
pecnl , for the diſtinguiſhing of each 
kind into feveral Sorts. And withall, that 
in a warmer ſeaſon, than before taken, the Tryal hereof might be 
finiſhed in a ſhorter time. 

2. $. For the making of which, I conceived it requiſite to remove 
an Opinion which ſeemed to lye im my way 3 ſc. That there is little 
or no difference between the ſeveral Lixivial Salts of Planti, as fome 
Learned men have thought. But either there is a difference, or not: if 
not, it ſhould be proved : and if there beyit ſhould then be juſtly ſtated , 
what that difference is. For the doing of which, I choſe this Method, 1 
took an equal quantity of the whiteſt and pureſt Salts of divers Plants, 
all made by an equal degree of Calcinatios ; and diſſolved them all (e- 
verally in an equal quantity of water. And pouring likewiſe an equal 
quantity, as about 1o or 12 drops of cach into a fpoon, I taſted them 
ſeverally. Whereby it was very evident, that they were not all of one 
Taft, but of very different ones, both as to ſtrength and kind : and 
therefore different in Nature alſo. The Safts T made tryal of were 
thoſe of Sorrel, Awiſe, Wormwood, Mallow, Aſh, Tartar and others : 
and upon half a Drachm of each I poured JijS of water. The Solv- 
tions are here preſent to be taſted, By which the differences will ca- 
ſily be obſerved, and particularly that the Salt of Wormwoed or Scur- 

graſs, 1s almoſt as ſtrong again as the $alt of Ariſe, or Sorrel: and that 
the Saf of Aſh is above twice as ſtrong, and that of Tarter above 
thrice as , as that of Sorrel, and almoſt thrice as ſtrong aqthat of 
Wornwood or Scurvygraſs. So that he who ſball give half a Scruple, 
ſuppoſe of $alt of Tartar 3 inſtead of half a Scruple of Sat of Worm- 
wood, or other like Salt 5 he may as well give a Scruple of Rofin of 
Jalap, for a Seraple of the powder, or almoſt three) Drachms of Rhe- 

arb, or other hike Purge, inſtead of one, And the like is to be ſaid 
of other Lixivial Salt; 1n their degrees, 

3. $. Having obſerved thus much, 1 proceeded to repeat the for- 
mer Experiment, with ſome of the aforeſaid, and ſome other Vegetable 
Salts, the beſt calcin'd, and the pureſt, that could be made for this 
purpoſe, being theſe Six Salts, [4 of Roſemary, Garden Scuroygraſs, 

Black 
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Black Thorn, Common Wormwood, Aſh, and Tartar. All which diffol- 
ved feverally in fair water, I expoſed in a Chamber window, and 
not in Winter, as before, but in the heat of Summer, . on the 19 of 
Fuly, to evaporate of themſclves. 

4. $. The Effect was, That the third day after their being ex- 
poſed, the Eſſential Cryſtals began to ſhoot in three of the Solutions, 
ſe. in that of Roſemary, of Garden Scurvygraſe, and of Black Thorw. 

On the fouth day, in that of Woraweed. On the fifih day, in that of 
Aſb. In that of Tartar, not at all. 

5. $. Theſe Efential Cryſtals began, in all, to ſhoot at the top, and 
then to fall to the bottome 4 as in the Experiment before. But as there 
was very little of the white Sedement before mentioned, that preceded x 
So no Scum or Cremer at all. Which although a more perfe&t Calcins- 
tion, it ſeems, did here almoſt prevent z yet did not in the leaſt deſtroy 
the aforeſaid Eſſential Salt, but rather make way for its more ſpeedy and 
copious Produdion : exhibiting likewiſe a diſtin Species in ſeveral of 
the Solutions. 

6. $. For firſt, the Cryſtals of Roſemary Ethe largeſt of them ) 
were about the bigneſs of a Kice-Corn, In Figure almoſt like a Tip-Cat, 
which Boys play with, ſplit down the midle. Each Tip being cut into 97,4 - 
$ fides all ending in a poynt : the midle part divided into 7, all drawn J- 
by parallel Lives 3 the topmoſt with the lowermoſt but one, on cach 
fide, beeing three exact Squares, 

7. $. The Cryſtals of Black Thorn are moſt of them poynted with 
juſt fix ſides of Equal Aeaſere: very like to the ſhooting of true 
Cryſtal it lf. From the topmeſt of which fix Sides, a Line being drawn Tab. 83. 
out, runs parallel to a broad Baſe, whereon cach Cryſtal ſtands, So | 
that they are in ſome ſort of a Khombord Figure. 

8. $. The Cryſtals of Scurvygraſe have alſo a very clegant and regu+ 
lar Figure, which is in a manner compounded of the two former now 
deſcribed. But they are nothing near ſo bigg, the __—_— them, 
being no biger than a Greiz of that which we call Pear! . 

9. $. Cryſtals of Wormmood have alſo very many of them a 
regular Figere ; but quite different from that of the CryiZalr before 
mentioned 3 each Cryſtal being a little Cylinder, faving that it is con- 
ſtantly ſomewhat ſmaller at one end,than the other: as it were one half 7; - 
of a Rewling-pin. And not evenly Circular, but cut out by Six Sides J- 
of equal Meaſwre: almoſt as in the Cryſtal! of Nitre. So that contrary to 
what is ſeen in the forementioned Cryſtals, the ends of theſe of 
Wormwood are not poynted, but flat 4 and cut at Right Angler with 
the Sides. 

10. $. The Cryſtals of AÞ, though by their properties they 
likewiſe to be Eſſential; yet are nothing near fo regularly ftigur'd, as 
all the forementioned, 

11. $. The Colowr allo of the ſaid Cryſtals is fomewhat dittcrent : 

Thoſe of Afb being of a brows tranſparency, almoſt like thoſe of Firne. 
Thoſe of Wormwood being alſo browniſh, but paler. Thoſe of Roſe- 
wary and Scurvygraſs having ſome little Tradtare, yet very clear, But 
thoſe of Black Thorn without the leaſt Tindwre, and as clear as Cryital 
it (cl, 
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Tab. 83. 


Tab. 8 3. 


Tab. 8 3. 


Tab. 83. 


12. <4. None of theſe Eſſential Cryſtals have any hot fiery Taſte, but 
are very mild, and ſenſibly Bitter ; eſpecially, about the Root of the 
Tongue : as is alſo obſervable of ſome Plants hereafter mentioned, in 
ſpeaking of the different Taſtes of Plants. 

13. $. Oyl of Vitriol droped upon theſe Cryſtals doth not affect 
them in the leaſt: yet droped into the ſeveral Solxtions out of which 
the Cryſtals are produced, immediately cauſeth a great Efferveſcence. 

14. $. Ofthe Solutions above named, that, of Salt of Tartar was 
the 6*- Whereof. it is remarquable, That having waited ſeveral 
Months together, I could not obſerve the leaſt Eſſential Salt ro be 
therein produced in all that time. Whether there be any other Vege- 
table Salts, beſides this of Tartar, which will not yield the Eſential 
above deſcribed, I have not yet experimented. 

t5. $. In the mean time, from the Premiſes it is very probable, 
that moſt of them afford more or fewer of the ſaid Cryſtals. In regard 
they are Plants of a very different kind, which I made tryal upon : 
as Garden Scurvygraſs, very Hot 5 Roſemary, very Aromatich, _ 
wood very Bitter ; Black Thorne, Aftringent and Sower, And it is alſo 
plain, That the ſaid Eſſential Salts contained in the Lixivial, are not 
altogether one and the ſame, but of divers Sorts. 

16. s. ABOUT 7 or 8days after the Eſſential Cryitals were produ- 
ced ; the Murine Salt did allo begin to ſhoot; firſt in Roſemary; quickly 
after, in Scaroygraſs 3 Next, in Black Thorn and Wormwood, ſc. after 
the ſpace of a week or 10 days more. Andinall of them with ſome 
difference of Size and Figure. 

17. $. Theplaineſt of all, was that produced out of the Salt of 
Black Thorn, con(iſting for the moſt part of very ſmall Cryſtals, not 
above the 15" of an Inch ſquare, as alſo thir, ſhaped like a Duch Tile 
uſed for Chinmies. Many others were very thick, and near to a 
Cube. Moſt of which were a little hollowed in the midle, like a grind- 
ing Marble or Salt-Celler ;, and the hollow bounded by 4 plain and 
equal Sides, all deſcending a little towards the Centre ; and meaſured 
by two croſs Lines, which ſtaid upon the four Angles of the Square , 
and fo cut one the other at Right Angles, Poth which Properties 
are likewiſe uſually ſeen in the Cryſtals of Common Salt, 

18, s. In Wormwood, many of theſe Cryſtals, befides the plain 
ones, were figur'd croſsways like a Dagger-Hilt, Which was | 
times naked, and ſometimes incloſed in a ſquare andalmoſt Cubical Box. 
Many others were figur'd into Sprigs made up of four chicf Branches 
ſtanding croſswiſe, and thoſe ſabbranched ;, and all the Branches made 
up of little ſquare CryiZals, cluſtered together in that Figure. The 
Sprigy Figure of theſe Cryſtals is not accidental, but hath conſtantly 
come after they hadbeen three times diſſolved, and the Solution expo- 
ſed to evaporate. 

I9. $. The Marine Salt of Roſemary hath alſo ſome variety. For 
beſides the plain ones above deſcribed, there are ſome thick Squares, 
which have alſo a ſquare hollow deſcending by five, fix, or ſeven nar- 
row ſteps, towards the Centre; being in Figure, ſaving theſe Steps, 
ſomewhat like the Hoper in a MU. 

20, F, Upona {ccond Solution of the ſame Salt, there ſhoots an- 
other ſort of ſquare; which is not plain on the edges, as the above- 
named, but ſcalloped or florid all round about, not unlike the Leaves 
of ſome Plants. 21. 6. 
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27. s. TheC of Marine Salt of Scravygraſs are ſomewhat 
like to thoſe of Ro now deſcribed. 


22. 5. As for the Lixivial Salts of Afb and Tarter, though in a 
Month or Five Weeks Space, they yield ſome Cryſtals of very clear 
Salt: yet of Marine Salt neither of them yieldeth the leaſt parti 
So that of theſe Six Lixivial Salts, ſe. of Roſemary, Scurvygr . Black 
Thorn, Wormmood, Afb and Tartar, all, but that of Tartar, an 

Salt. And all, but thoſe of Ab and Tarter, yieliod a Me 
rine, ſuch as is above deſcribed. All which $«{: both and 
Marine, together with their Models, made of white have 
here ready to be ſcen. 


23. $. Of thoſe that yield theſe 
further to be noted, That there is a 


anc: ties which they yield. The 
both of Eſſential and Marine, but more Efſential. 
Marine, Black Thorn le of Either; 
, and the Tartar neither the Eſſential nor Marine, as hath 


Salts, or cither of them, it is 
confiderable difference in the 


: 


4 
2 


24. $. From what hath been ſaid, I deduce only at preſent theſe 
ree Corallaie. Firſt, That a Lixivial Salt, is not only a compoun- 
Body ſc. ofSalt, ; Aer and Earthz; but even a Compounded 
, containing both a Yegeteble Nitre, and a true Sea Salt. 


Secondly, That the Expoſing of Bodies, in the manner 
uſtl be accounted one Part of jſtry hitherto 
a + > —— of the Ns- 
c C—— —— 
them by Expoſing, neither ſhutting in the Aer, nor keep- 
it come and go; and thereby to bring, 
off whatſoever is neceſſary for the Separation or Solution 
Bodies. For the Se it ſelf (to confine the fimilitude to our preſent caſe 
eng rnd rnd. yo mm mg ry 
are throughly timately yieldi their wi- 
ſoble Principles, - ans Sea Salt, 


26. s. Lafth, if by and Diſolving we can make oneSa1l; 
then by Compounding mg we may make another, yea any 
other Salt ; cither a Fixed of Volatile,or a Volatile of a Fixed. That 
isto ſay,a Yolatile Salt may be fo ted from other Bodies, as to be- 
come Fixed; or a Fixed Salt ma ſo mixed with other Bodies as to 
become Volatile. For that any Salt ſhould of it ſelf become Fixed or 


Volatile, is a Fixion not grounded apon Experiment. 


27. $. As for the Virtze of the Eſſential Salts above deſcribed, 1 
believe they will be found upon tryal, not contemptible in ſome 
Caſes. For which amongſt other — Ca 
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in relating the manner of their Generation; that others alſo may have 
the opportunity of making proof hereof. 


28. 4. Whenl _ the = 49 on for this and the foregoing 


Diſcourſe, not having eniency at home' for making the 
Salts T uſed: I — en all { ae of Firne, which I made 
my ſclf ) to by ly p by ir. John Blackstone a London: 


Apothecary, who aſſured me of his great care herein 3 and particularly, 
that he added no Nitre to whiten - of the Salts with, as is common- 
ly done for that of Tartar. 


I do declare, That all the Lixivial Salts 
mentioned in this and the foregoing Diſcourſe 


except that of Firze, were faithfully prepa- 
red by me 


7ohn Blackstone. 
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Of the COLOURS of Plants is their Natural 


w — 3 


the Colowrs of all Bodi 


& mm 


Eſtate. 


concerning Colonre. 


eral. 


& AVING formerly made ſome Obſervations of j,,,. 
the Colowrs of Plants ;; | ſhall now crave leave to 


of which, nor any of the Conclaſtons thence dedu- 
ced, will, if duly conſidered, appear contrary to 

dy Fry the Hyporheſis and Experiments of Mr. Boyle, Mr. 
Q, YST) Des Cartes, Mr. Hook , Mr. Newton, or any other, 


As not having reſpect to 
Nor to the Body of Coloxr, 


which is Light ; Nor to the formal notion of Colours (ad extra) as the 
Rays of Light are moved or mixed : But to thoſe Materials, which are 
principally neceſſary to their ProduFion in Plants. Concerning —_ 

eads, 


2. g- 


Fr preſent Diſcoxrſe ſhall be reduced to theſe Three general 
cal, 


 $.27, 
add ſome more to them of the like Natzre. None a_ Ay 


s. 65, &c. 
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2. $. Firſt, Of thoſe ſeveral Colours, which appear in Plants in their 
Natural Eſtate. 

3- $. Secondly, As they appear upon the Infuſion of Plants into 
ſeveral Sorts of Liquors. | 

4. $. Thirdly, As upon the Mixture of thoſe Infuſrons, or of any 
one of them with ſome other Liquor, or other Body. 

5. $. As they appear in the Plants themſelves, it may be obſerved 
inthe firſt place, That there is a far leſs variety in the Colowrs of Roots, 
than of the other Parts : the Parenchyma being, within the Skzz, uſu- 
ally White, ſometimes Telow, rarely Red. The Cauſe hereof being, 
for that they are kept, by the Earth, from a free and open Aer ; which 
concurreth with the Juyces of the ſeveral Parts, to the Produ@ion of 
their ſeveral Colours. And therefore the. upper parts of Roots, when 
they happen to ſtand naked above the Ground, are often deyed; with 
ſeveral Colours : ſo the tops of Sorrel Roots will turn Red,thoſe of Mxl- 
len, Turneps and Radiſhes, will turn parple, and many others greey. 
Whereas thoſe parts of the ſame Roots which lie more under Ground, 
are commonly White. 

6. $. As Roots are moſt commonly White 3 fo the Leaves, Greer, 
Which Color is ſo proper to them, that many Leaves, as thoſe of Sage, 
the _—_ Spronts of St. JFohns-wort, and others, which are Rediſh 
when in the Bud ; upon their full Growth, acquire a perfe& Greez. 

7. h. The Caxſe of this Colowr, is the aFion of the Aer, both from 
within, and from without the Plat, upon the J»yces thereof, where- 
by it ſtrikes them into that Coloxr. 

8. <$. By the Aer from without, I mean that which ſurrounds the 
Body of the Plant : which is the Cauſe of its Greeneſs, not meerly as 
it is contiguous to it, but as it penetrates through the Pores of the 
Skin, thereinto; and ſo mixing with the J»yces thereof, plainly deys 
or ſtrikes them into a Greey. 

9. $. By the Aer from within, I mean, that which entring, t 
ther with the Al/zvert, at the Root, thence aſcends by the Aer Veſſels 
into the Trunk and Leaves, and is there transfuſed into all the ſeveral 
Fuyces,thereby likewiſe concurring to their Yerdzre. Whence it is, that 
the Parts of Plants which lie ——_ Water, are Green,as well as thoſe 
which ſtand above it ; becauſe, though the ambient Aer, conteined in 
the Water be but little, yet the want of it is compenſated, by that 
which aſcends from the Roo#. 

10. s, And therefore it is obſervable, that the $talks of Marſb- 
Mallow, and ſome other Plants, being cut tranſverſly, though the 
Parenchyma in the Berque be white, yet the Sap-Yeſſels which lie within 
that Parenchyma, are as Green as the Skin it ſelf; ſcil. becauſe they 
ſtand cloſe to the Aer-Veſſels. The Parenchyma, I ſay, which is inter- 
cepted from the Aer, without, by the Ski; and from the Aer within, 
by the 8ap-Veſſels, is white : but the Skin, which is expoſed to the Aer 
without, and the Sap-Yeſſels which are next neighbours to that with- 
in, are both equally Greer. So likewiſe if aCarrot be plucked up, and 
ſuffered to lie ſometime in the open Aer ; that part which ſtandeth in 
and near the Centre, amongſt the Aer-Veſſels, will become Green as well 
as the Skin, all theother Parts continuing of a Rediſh Telow, as before. 
The Aer therefore, both from without, and from within the Plart, to- 


ether with the J»yces of the Plant, are all the concurrent Cauſes of its 
erdure. | It. $. 
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11, s. BUT how doth the Aer concur to the Greeneſs of Plants ? 
I anſwer 3 Not as it is meerly either cold or dry, or moiſt, nor yet qua- 
tenws Aer ; but as it is a mixed, and particularly, a Saline Body: that 
is, as there is a conſiderable quantity of Saline Parts mixed with thoſe 
which are properly Aereal. It being plain from manifold Experience ; 

. That the ſeveral kinds of Salts, are the grand Agents in the Variation of 
Colours. So that, to ſpeak ſtriftly, although S»lphwrr be indeed the 
Female, or Materia ſubſtrata, of all Colowrsz yet Salt is the Male or 
Prime Agent, by which the Sulphar is determined to the Prodution of 
one Colour, and not of another. 

12, $9. If then it be the Aer mixed with the Juyces of a Plant, and 
the Salt of the Aer, that makes it Green ; It may turther be asked, what 
kind of Salt > But this is more hard to judge of. Yet it ſeemeth,that 
it is not an Acid, but a Subalkaline Saltz; or at leaſt ſome Salt which 
is different from a fimple Acid, and hath an Affinity with Allalies. 

13. $s. One reaſon why [ ſo judge, is, Becauſe that alt all 
Plants yield an Alkaly, or other Salt different from an Acid, and ſome 
in good quantity; yet in moſt Plants, the Predominant Principle is 
an Acid. So that the Supply of an Acid Principle from the Aer, for 
the ProduGion of a Green Colour, as it would be ſuperfluous 3 So alſo 
ineffectual : a different Principle being requiſite to the (triking of this, 
together with the Sulphur, into a Green Colour. 

14- $. I ſuppoſe therefore, That not only Greer, but all the Co- 
lour, of Plants, are a kind of Precipitate, reſulting from the concur- 
rence of the Saline Parts of the Aer, with the Saline and Sulphurious 
Parts of the Plant; and that the Subalkaline, or other like Saline Part 
of the Avr, is concurrent with the Acid and Sulpharions Parts of Plants, 
for the Produ@ion of their Verdure; that is, as they ſtrike altogether 
into a Green Precipitate. Which alſo ſeemeth to be confirmed by di- 
vers Experiments hereafter mentioned, 

15. $s. THE Colours of Flowers are various ; differing therein not 
only from the Leaf, but one from another. Yet all ſeem to depend 
upon the general Caſes aforeſaid. And therefore the Colowrs of Flowers, 
as well as of Leaves, to reſult not ſolely from the Contents of the Plant, 
but from the concurrence likewiſe of the ambient Aer. Hence it is, 
that as they gradually open, and are expoſed to the Aer,they (till either 
acquire, or change their Colour : no Flower having its proper Colour in 
the Bud, (though it be then perfeftly formed) but only when it is 
expanded. So the Purple Flower of Stock-July Flowers, while they 
are in the Bud, are white, or pale. So Butchelors Buttons, Blew Bot- 
tle, Poppy, Red Daiſies, and many others, though of divers Colours 
when blown, yet are all white in the Bud, And many Flowers do 
thus change their Colours thrice ſucceſſively; as the youngeſt Buds of 
Ladys- Lookinglaſs, tugl/oſs and the like, are all white, the larger Buds 
are purple or murrey, and the open Flowers, blew : according as they 
come ſtill neerer, and are longer expoſed, to the Aer. 

16, s. But if the Colowr of the Flower dependeth on the ambient 
Her ;, it may be asked: How it comes to paſs then, that this Color is 
various, and not one, and that one, a Green? that is to ſay that all 
Flowers are not Green, as well as the Leaves # In anſwer to this Three 


things are to be premiſed. 
17. $. 


_— 
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17--s. Firſt, What was faid before, is to be remembred, that here 
the Aer is not a ſolitary, but concurrent Cauſe. So that beſides the 
Efficacy of this, we are to conlider that of the ſeveral parts of the Plant, 
by which the Contents both Aereal and Liquid are ſupplied to the 
Flower. 

18. $. Secondly, That in the Lymphedus of a Plant, Sulphur is 
the predominant Principle,and much more abounding than in any other 
part of a Plant, as alſo hath been formerly ſhewed. 

19. $. Thirdly,That it appears,according to what we have obſerved 
in the Anatomy of the Flower, That the quantity of LymphedndGs with 
reſpe(t to the Aer-Veſſels is greater in the & lower than 1n the Leaf. 

20. $, It ſemeth hoe that the Aer-Feſſels, and therefore the 
Aer, being predominant 1n the Leaf; Green, is therein alſo the predo- 
dominant Colour. I ſay predominant, becauſe there are other Colours 
lye vailgd under the Green, even in the Leafe, as will hereafter appear 
more manifeſt, 

21. $. On thecontrary, the Lymphedu@s, and therefore the $»/- 
phur, being more, and the Aer-Yeſſels and therefore the Aer, leſs, in 
the Flower than in the Leaf; the ambient Aer alone is not able to con- 
trole the Sulphur ſo far, but that it generally carrys the greateſt port 
in the Produ@ion of the Colour. Yet in different degrees ; For if 
the proportion betwixt the Lymwpheduits and the Aer-Veſſels be more 
equal, the Flower is either White or elſe Telow, which latter Colour is 
the next of kin to a Greer. If the Sulphur be ſomewhat predominant, 
the Flower will ſhew it*+ ſelf Red at firſt ; but the ambient Aer hath fo 
much power upon it, as gradually to turn the Red into a Blew. But 
if the Sulphur be much predominant, then the Acid of the ambient Aer 
will heighten it to a fixed Red. 

22, $. Hence it is, that Telows and Greens are leſs alterable, upon 
the drying of Plants than other Colours ; ſc. Becauſe the Aer being pre- 
dominant 1 their Produ@ion, they are the leſs lyable to ſuffer from it 
afterwards. Whereas Reds and Purples, in the Produdjion whereof 
Sulphur is predominant, are very changeable. So the Red Flowers of 
Lyſimachia, upon drying, turn Purple, and the young purple Flowers of 
gloſs turn plew. Solikewiſe the Purple of Bilberries, and the Crimſon 
of baked Damaſcens, both turn Blew. For being gathered, and ſo wan- 
ting a continued ſupply of freſh Sz{phar, to bear up the Colour againſt 
the force of the Aer; it ſtrikes it down at laſt from Red to Purple or 
Blew. I conclude therefore, that one Principal Cauſe of the Yariety of 
Colours in the Flower, is the over proportion of the Lywpheduds to 
the Aer-Veſſels, and therefore the dominion of the Sulphur over the 
Aer, therein. 

23. $. Ifit beobjected, that the Ae; doth not deepen, but highten 
the Colour of the Blood: I anſwer, Firſt, That I am not now ſpeaking 
of Animal, but of Vegetable Bodies ; the ſame Aer which hightens the Co- 
lour of Blood one way, may deepen that of a Flower, another: nay and 
may highten that of ſome Flowers too, ſome other way, 

24. F. And therefore, Secondly, it is to be conſidered, That as 
there is not one only, but divers Saline Prixciples m the Aer ;, fo are 
there alſo in the ſeveral Parts of one Plant ; as in the Root,of one fort ; 

in the Leavs, of another ; in the Flower, of another; and fo in the 
other Parts, For ſince the Figuration of the Parts of a Plant dependeth 
chiefly 


. . 
———_— 
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chiefly upon the Salime Principles : and that the Flower hath a diffe- 
rent Figure from that of the Leaf : it follows, that there is ſome Saline 
Principle in the one, which is not in the other, efpecially;all in ſach 
Flowers,whoſe Figures are cut out by a greater Variety and Complication 
of Lines. The Leavs therefore, though variouſly ſhaped, yet agreein 
fo far in one common Figure, as uſualy to be flat 3 it therefore Comer 
plain, that there is a Saline Principle in them all, ſo far one, as to be the 
chief Cauſe of that common Figzre: and in concurrence with the ambi- 
ent Aer, to be likewiſe the chief Cauſe of one common Colour, ſe. a Green. 

25. $. Whereas the Figure of the Flowers, and therefore their 
Saline Principle, being more various, and commonly diſtin from that 
of the Leaf;* it will eafily concur with as a great Variety of Salts in 
the Aer, whether Acid, Alkaline, Nitrous, Orinons, Armoniacal, or 
any other therein exiſtent, to the Precipitation of the Sulpbur into 
the like Yariety of Colours. Thus far of the Colours of Plants as they 
appear in their Natural Eſtate. 


GHAFT it 


Of the COLOURS of Plants by Infuſion. 


H E next general Inquiry,” propoſed to be made, was 
this, After what manner the Colowrs of Plants (hew 
themſelves, upon their i#fuſor into Liquors. The Li- 
quors | made uſe of for this purpoſe, were three, /c. 
Oyl of Olives, Water, and Spirit of Wine, The Water [ 

& uſed was from the Thames, becauſe I could not 

- re any clear Rain Water, and had not leaſure 
at preſent to diſtill any. Burt next to this, that yields as little Salt,as any. 

2. s. AsforOyl, it is known, that moſt Plants either by CoTion 
or long _—_— will give it their Green Colour. I have likewiſe tryed 
ſome Tel/ows, and find they will do indifferently well ; as Saffron, 
which, by I»fſron in Oyl, gives it a light | Tin@ure. 

3. s. Divers Aromatick, Plants, as Mint, Majorane, &c. being 
dryed and infuſed in Oy! give it a double Tin&ure, both green and yel- 
low 3 one drop of the Oy! ſhewing green; but a good quantity of it 
held up againſt a candle looketh rediſþ or of a deep yelow. 

4. h$. But vhere is no Vegetable yet known which gives a true Red to 
Oyl, except Alkanet Root: with which, ſome colouring cither common 
or other Oyl, vend it under the name of the Red Oy! of Scorpions. 

5. $. Theſe things confirm what we have ſaid concerning the Can» 
ſes of Colowrs in the Leavs and Flowers of Plants, upon this twofold 
Conſideration. Firi?, that Oyl is the moſt proper Hts of 8ul- 
phur. Secondly, that Oyls have a greater congruity with Acids than 
with Alkalies 3 asI have formerly thewed. *S | 

6. $. 


Diſcourſe 
of Mixture 
Ch. 5. loſt. 
2. Q. 3. & 
loſt. 5. 
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6. $. I ay therefore, that in Blews, Purples and eſpecially Reds, + 
the predominant Principles being Sulphur and Acid, the Oyl either ab- 
ſtradts the Sulphur of it ſelf, or at leaſt, unlocks it from the Acid Parts ; 
whereby both of them are beſtowed ſeperatcly to their like parts in 
the Oyl; upon which their, diſunjon the Colour vaniſhes : that de- 

nding, not upon either of them alone, which of themſelves are Co- 
lourleſs, but upon both united together. 

7. $s. Onthe contrary, a Green Colour not depending on a pre- 
dominant Acid, but an Alkaly, or ſome Saline Principle different from an 
Acid; this will not ſo ealicly be imbibed ſeparately,into the Pores of the 
Ol, but only by mediation of their S»/phxr. $o that being both imbi- 
bed without any diſunion, they (till retein the ſame green Colour they 
had before in the Plazrt. | 

8. s. Hence alſo it is, that red Roſes being dryed and infuſed ſome 
time in Oyl of Ariſe Seeds, a more potent Menſiruum than Common Oyl ;, 
they wholly loſe their own Coloxr, and turn white; the Oyl remain- 
ing Limpid, as at the firſt, That is the Sw/phwr or that part of it on 
which cheifly the Red depended, is abſorbed ſeparately by the Ol, and 
ſo the Coloxr vaniſhes. 

9. $5. A SECOND Mernſiruum | made uſe of, was Water. And Firſt, 
Alkanet Root, which immediately tinQures Oyl with a deeper Red, 
will not colour Water in the leaſt, 

IO. 5. Next it is obſervable, That Water will take all the Colors 
of Plants in Inſuſion except a Green, $o that as no Plant will by In- 
fuſron give a perfeft Blew to 0yl; ſo their is none, that I know of, 
which, by Infuſion will give a perfe& Green to Water. 

11. $. But —_— the Green Leavs will not give their +iſible 


Colour, by Infuſion in Water 3 yet they will _=_ moſt other Colowrs, as 


well as the Flowers themſclves. So the Green Leavs of Cinqueſoyl, 
ove a Tindure no higher than to reſemble Rheniſh Wine; t of 
y/ſſop, Canary 5 of Strawberrey, Malaga, of Mint, Muſcadine; of 
Wood-Sorrel, Water and ſome drops of Claret ; of Blood-wort, Water 
and a daſh of Claret 3 and thoſe of Baww make a TiniJure near as red 
as ordinary Claret alone. All Aromatich hot Plants, give a yellow-red 
Tin@ure, or colorem ex luteo rubrum, All Plants with a yellow Flower 
give either a pale citrize or yelowiſh Tin@Fure 5 and the like. Yet all 
give not their 7:;@ure in the ſame ſpace of timez ſome requiring a 
fortnight, others a week, others five, three or two days, and ſome 
but on2, or half a day. From hence it appears, that the Colours of 
moſt F lowers are begun in the Leavs; only Green being therein the 
predominant Colour, as a weil (pred over them, conceils all the reſt, 
But paſſing on into the Flower, where the Aer-Veſſels, as is aforeſaid, 
—— | _ the dominion of the LympheduG@ss they ſhew themſelves 
iſtinfly. 

12. $, A THIRD and the laſt Menſirawml made uſe of, was Spirit 
of Wire. And here it is to be remarqued; That as Oy! rarely takes a 
Red, there being but one known Inſtance of it 3 nor Water, a Green: 
So neither Spzrit of Mine, a Blew, I have tryed with ſeveral blew 
F lowers, as of Lark-heel, Violet, Mallews, Burrage, and others, where- 
of it will not take the leaſt Tin@ure. 

13. Ss. Again though no Blew Flowers, that I know of, will give a 
Blew Tin@ure to Spirit of Wine : yet having been for ſome days infuſed 


in 


— —_—_ 
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in the faid Spirit, and the Spirit (till remaining in a manner Limpid, 


and void of the leaſt Ray of Blew; if you drop into it a little Spirit 


of Sulphur, it is ſomewhat ſorprizing to ſee, that it immediately ſtrikes 
je into a full Red, as if it had been Blew before: and fo, if you drop 
Spirit of Sal Armoniac or other Alkaly upon it, it preſently ſtrikes it 
- wang Which further confirms what have been before ſaid of the Cau- 
ſes of Vegetable Colours, 

14. $. Itis alſo obſervable, That the Green Leaves of Beww, which 
give a Muſcadine Red, with ſome Rays of Claret, to Water, gives a pure 
and perfett Green to Spirit of Wine: and is the only Plant of all 
that I have yet tryed, which doth the like. 

15. $. It is likewiſe to be noted, That both Tellow and Red F lowers 
give a ſtronger and fuller Tindure to Water, than to Spirit of Wines 
as in the Tindures of Comſlip, Poppys, ns 41 en and Roſes, 
made both in Water and Spirit of Wine, and compared together, is 
ealily ſeen. So that for Tin@zres made with Flowers, whether for Me- 
dicines,or other purpoſes, Water, with reſpe& tothe Coloxr, is the berter 
Menſtrunm. | ſay for Tindwres made with Flowers; for there are 
ſome other Parts, eſpecially Gamms, as Gamboje, Myrrh and Alves, 
which give their Tin@ures tull and clear, only to Spirit of Wine. Some 
of which are uſed by Leather-Gilders, and ot for the _ over 
of Silver, ſo as to give it the Colow of Gold. Thus far of the Colours 


of Plants as they appear upon Infuſion. 


CHAP. IIL 


Of the COLOURS of Plants produced by their Mixture 
with other Bodies. 


PHE laſt | to be made, 
\ hdr ds nn meat ne 
* bite themſclves upon the Mixture of thoſe 
ſions, or of any one of them with ſome ot 
quor 


quor. 
'S » 2. $. A ſtrong Infuſos, or the Jace of the 
F. VR « Lt Leavs - Roſe-Tree, —_ J , —_ 
Lak fg) CD25 le, Goorberry, Primroſe, Jeruſalew Comſlip, 
—de——d m_— Bearsfoot, Peony, Biltort, Lawrel, 
Goats-beard, droped upon Steel, make a Purple Tindure. But that of 
Vine Leaves (carce maketh any Tindure at => $o that _—_—_ ſome- 
thing elſe befides Sowerneſs concurring to the Purple vu [ 
y $. Saccharum $Saturni droped on a Tindure of Red Rofes, tarn- 


eth it to a os pale Green, 
4. $. Salt of Tartar droped upon the ſame Tin@zre, turneth it to 


a deeper Green. 


Sſ 2 6. $: 
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5. $. | Spirit of Harts Horn droped upon a Tin@ure of the Flower 
of Lark-heel and Borage turn them to a verdegreeſe Green. 

6. $. Spirit of Harts Horn droped on moſt green Leavs doth not 
change them at all. The like Effets have Ag. Calcis, and Spirit of 
S. Armoniac. 

7. $. Theſe Experiments ſeem to confirm, That it is ſome Alkaline 
or other like Salt in the Aer, which is predominant in the produttion 
of Green in the Leavs of Plants. 

8. gs. Salt of Tartar droped on the white Flowers of Daiſy, chang- 
eth them into a /ight Greer. Which as it further confirms the aforeſaid 
Poſition ; ſo likewiſe argues, That Whiteneſs in Flowers, 1s not always 
from the defe&t of Tin@xre: but that there may be White, as well as 
Tellow, Green, Red or Blew Tindures. 

9. $. Spirit of Sulphur droped on the green Leavs of Adonis Flower, 
Everlaſting Peaſe, and Holy Oak, turns them all Telow. 

Io. $. Spirit of Sulphur on a Tin&ure of Saffron changeth it nor. 

Ii. $. Spirit of Sulphur on the Tellow Flower of Crowfoot alters 
them not. Neither are they changed by the Afuſion of Alkalies. 

12. $. So that it ſeemeth, that in all Telows, the Sulphureons Acid 
and Alkaline Parts are all more equal. 

13. $. Spirit of Sulphur on a Tin@ure of Violets turns it from Blew 
to a true Lacke, or midle Crimſon. 

14. $. Spirit of Sulphur upon a Tin@ure of Clove-July-Flowers makes 
a bright blood Red. Into the like Colowr, it hightens a Tin&ure of Red 
Roſes. 

= $. So that as Alkels, or other Analogous Salts, are predomi- 
nant in Greens, ſo Acids in Reds, eſpecially in the brighter Reds, in 
the Leavs and- Flowers of Plants, Hence it is, that Spirit of Nitre 
droped upon the Blew Flower of Ladies Looking-Glaſs, Larkspur, Bo- 
rage, turns them all Red, ſc. into the Red of Common Lychnis. But 
(which is particularly to be noted) being droped on the faid Red 
Flowers of Lychnis, alters them little or nothing : becauſe, that ve 
Coloxr is therein produced by a copious admixture of the like Prin- 
ciple. 

nook $. The Summ therefore of what hath now been ſaid, of the 


. Canſes of Vegetable Colours, is this: That while their Sulphur and Saline 


Principles, only ſwim together, and are not as yet united into one Pre- 
cipitate, no Colour reſults from them, but the Contents are rather 
Limpid as uſually in the Root, and many other Parenchymows 
Parts. 

17. $s. When they are united, and the Alkaline are predominant, 
they produce a Green, 

18. s. When the Sulphur and the Alkaline are more equal, they 
produce a Tavry. 

19. h$. When the Sulphur, Acid and Alkaline, there a Tellow. 

20. s. When the Sulphur predominant, and the Acid and Alkaline 
equal, there a Blew. 

21. $s. When the S»lphur and Acid are predominant to the Alkaline, 
then a —_ 

22. $. When the Sulphur predominant to the Alkaline and the Acid 
to them both, a Scarlet, 


23. $. 
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23. &. Laſily, When the Arid predominant to the Alkaline, and the 
Suhler to them both, a Blood-Red : which is the highelt and moſt 
Sulphurious Colowr in Nature, 

24. s. Fromthe Premiſes, divers Rules do alſo reſult for the ma- 
king of Tin@ures, either for Medicines, or for any other purpoſes, 

25. $. I ſhall only add one or two Notes. As firſt, that of all 
Colours, Yellows are the moſt fixed and unfading. As for inſtance, if 

ou drop either a Solution of Tartar, or of Spirit of Sulphur upon a 

indure of the Tellow Flowers of Crowfoot, of Adonis, or of Saffron, 
neither of them will alter their Colowr. Which ſhewes the (trength 
of moſt Telows, to refiſt all manner of impreſſions from the Aer, 

26. s. Again, that the uſe of Salts, 1s not only to highten or 
deepen Colowrs, but alſo to fix and make them permanent. As for In- 
ſtance, The Tin@ure of Clove-July-Flowers, made cither with Water 
or Spirit of Wine being to the Aer, will often turn into a 
Blackiſh Purple. But the addition of a few drops of Spirit of Sulphur, 
doth not only highten the Colowr, but renders it ſtable and permanene. 

27. $. Likewiſe, of Salts themſelves there is choice to be made. 
For there are ſome, which although they fix tHe Colowr, yer, will 4 
little give, as we ſay, and not hold throughly dry ; as moſt Lixiuial 
Salts, and Stillations Acids. But there are ſome Salts, which will 
not give in the leaſt, as Awww , that in Lime-Water and ſome others x 
which latter, is ſo far from being moyſtened, that it i rather petrified 
by the Aer. For which reaſon I take it to be one of the beſt Liquors 
for a ſtable and permanent Green, and ſome other Colours. 

28. s. Amongſt all Water-Colonrs, the rareſt, and moſt difficult 
to make clear bright and permanent, is a Blew, There are many F low- 
ers of an excellent Blew, as thoſe of Bugloſ7, Lark-heel and others ; but 
they eafily fade. And there are very few Flowers that will ſtrike in- 
to a Blew by any Liquor; being almoſt all changeable into Greer, 
Purple or Red. Yer few there are, in which this Colowr may be 
produced. As for inſtance, the Flower of Lathyrws CY 5 
which upon the affuſion of Spirit of Hart: Horn is changed from a 
Peach, to as pure a Blew, as the beſt Ultramarine : that which hitherto 
is, 1 think, wanting in Water Colowrs. Spirit of Harts Horn was the 
Liquor I uſed ; but I queſtion not, but that other Alkalies, and par- 
ticularly Lime-Water, will have the like EffeQ, and fo render it the 
more ſtable, 

29. s. From what hath been ſaid, we may likewiſe be confirmed 
in the uſe of the already known Rules, and directed unto others yet 
unknown, in order to the variation of the Colours of Flowers in their 
Growth. Theeffetting of this, by putting the Colowr defired in the 
Flower, into the Body or Root of the Plant, is vainly talked of by 
ſome : being ſuch a piece of cunning, as for the obteining a painted 
face, to cat ſtore of white and Red Lead. 

30. $. The beſt known Rules are theſe Two; Firlt, that the 
Seed be uſed above any other part, if the variation of the Colour be in- 
tended. One reaſon whereof 1s, becauſe that part being but very ſmall, 
the TinGures of the Soy! will have the = over proportion to thoſe 
of the Seed. Beſides, the tender and Virgin Seed, being committed to 
the Soyl, will more cafily take any peculiar TinGare from it, —_— 

ot 
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other Part, which is not ſo ſuſceptive, and hath been tin&ur'd already. 
All the ſtrange varieties in Carnetions, Tulips, and other Flowers arc 
made this way. 

31. $. The other Rule is, To change the Soyl, or frequently to 
tranſplant from one Bed to another. By which means, the Play, is as 
it were, ſuperimpregnated with ſeveral Tinures , which are prolifick 
of ſeveral Colours ; which way is taken for Roots and Slips. 

_ 32. $. The conſideration whereof, and of the foregoing Exper;. 
ments, may dire& us not only in changing the Bed, but allo in com- 
pounding the Soyl, as by mixing ſuch and ſuch Salts, or Bodies impreg.- 
rated with ſuch Salts, T fay by mixing theſe Bodies in fuch a propor- 
tion, with the Sol, as although « ave no Colour in themſelves, yet 
may be cffe&tual to produce a great variety of Colowrs in the Plants they 
nouriſh ; ſupplying the Plamts with ſuch TinGures, as ſhall concur 
with the Aer, to ſtrike or precipitate their S»/phxr into ſo many ſeve- 
ral Colours, after the manner above explicated : and ſo to bring even 
Natures Art of Painting, in a great part, into our own power. 


oy 
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PLANTS 


Read before the Royal Society, March 25. 1675: - 


CHAP. I. 


Of the ſeveral Sorts of SIMPLE and COMPOUN- 
DED Talts; and the DEGREES of both. 


H AV E formerly publiſhed fome Notes, concern- p,,. 6.4 
ing Taſts. Since then, I have made other Obſerve» g, 4” 
tions upon the ſame Subjet: and thefe have pro- cp » 
S& duced further Thoughts. I will fumm upall in give- 68. &c. 
TAY ing ao account, Firſt, of the Diverſtiesz andthen, *' © © 
—_ of the Canſes of Taſts, chiefly in Plants. 

SERBIIZ 2, <4. The Diverſttics of Tafts are ſo many, and 
ſo conſiderable z that it ſeemeth ftrange, to fee the matter treated of 
both by Philoſophers and Phyſicians, with ſo much fcamneſs and defect. 
For the 8wbje& is not barren, but yieldeth much and pleaſant Fariety. 
And doth alſo appear to be of great import unto Medicine. Beſides, 
it is prepoſterous to diſcourſe of the Cauſes of Taſts, before we have 
taken an account of their Diverſities ; therefore I ſhall in the 
firſt place, exhibit the following Scheme. 


3. 
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2. s. TASTS may be diſtinguiſhed by theſe Three general ways. 
Firſt, with reſpeCt to the Serſation it ſelf. Secondly, with reſpe@ to 
its Duration and Terms, Thirdly, with reſpe& to its SubjeZ. 

4. $. The Senſation it {elf is differenced two ways, by its Speczes, 
and by its Degrees, With r=ſpe& to the Species, Taft are Simple, or 
Compounded. By Simple Taſts, I meanmot ſuch, as are never found in 
conjun&ion with other Taſts: but the Simple or Single Modes of Taif, 
although they are mixed with divers others in the ſame Body. As for 
example, the Taſte of a Peppin, is Acidulcis 5 of Rhubarb, Amaraſtrin- 
gtns ;, abd therefore Componnded in both, Yet in the Peppir, the A- 
cid is one Simple Taſte, and the Sweet another ; and ſo in Rhubarb, the 
Bitter is one Simple Taſte, and the Aſtringent is another. | 

5. $, Twofaults have here been committed ; the defeftive Enu- 
meration of Simple Taft: ; and reckoning them indiſtin&tly among ſome 
others which are Compounded. | | 

6. 8s. SIMPLE Tafts, ( of which, properly fo called, there 
are commonly reckoned” but Six or Seven Sorts, ) are, at leaſt Sixteen. 
Fiſt, Bitter, as in Wormwoed : to which,the contrary is Sweet,as in Sugar. 
Thirdly, Sower, as in Vinegar : to which, the contrary is Salt. Fifthly, 
Hot, as in Cloves : whereto, the contrary is Cold. For we may as 
properly ſay, a Cold Taſte, as a Hot Taſte : there being ſome Bodies, 
which do manifeſtly impreſs the Serſe of Cold upon the Tongue, though 
not by Touch, So doth Sal Prunelle, although the Liquor wherein it 
is diflolved, be firſt warmed. 

7. $. Seventhly, Aromatick, For it doth not more -properly agree 
to an Odowr, than a Taſte, to be Aromatick, And that an Aromatick 
Taſte, is dinſtin& from an Hot, is clear 3 In that, there are many Bo- 
dies of a Hot Taſte,ſome meanly and others vehemently Hot ; which yet 
are not in the leaſt Aromatick: as amongſt others,is apparent in Exphor- 
binum. So that although an Aromatick Taſte be often conjoyned with 
Heat ;, yet it is not that Heat it ſelf, but another dinſtin& Sexe, | 

8. $&. FEighthly, Nanſcows or Malignant, contrary_to the former. 
Such as is perceived, together with the Aſtrirgent and Bitter, in Rhu- 
barb ;, or with the Bitter, and Sweet, in Aloes. It may be called Malie- 
nant, becauſe diſtaſtful although mixed in a low degree with other 
Taſts : whereas other Taſts will render one another grateful. 

9. s. Again, Taſts may properly be ſaid, to be Soft or Hard. A 
Soft Taſte, 1s either Vapid, as in Watery Bodies, Whites of Eggs, Starch, 
Fine Boles, &c. Or Un@uow, as in Oyls, Eat, &c. 

10. $. A Hard Taſte is Fourfold, ſc. Penetrant, Stupifacient , 
Aſtringent, Purgent. Contrary to a Vapid, are Penetrant and Stupi- 
acrent. 

F 11. $ Penetrant, is a kind of Taſte, which worketh it ſelf into the 
Tongue (as ſome Inſeds into the Skin ) without any Pungency; as in 
the Root and Leavs of Wild Cucumer. | 
* 12. h. Stupifacient, as in the Root of Black Hellebore. Which be- 
ing chew'd, and for ſometime reteined upon the Tongne; after a few 
minutes, it ſeemeth to be benum'd and affe&ed with a kind of Paraly- 
tick Stupor;, or as when it hath been a little burnt with eating or ſup- 

ping of any thing too hot, 

13. $. Contrary to an Uni7nou Taſte, are Aſtringent, and Pun- 
gent 4 as in Galls, and Spirit of Sal Aromanick + 


I 4. $, 
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14. Ss. Again, Taits are either Continual, as moſt commonly : or 
Intermittent ; as that of Dracontium, eſpecially in the Root. For after 
it ſeems to be loſt and extinguiſhed ; it will then agaia ( chiefly v 
ww of the Tongue and Goomes ) be plainly heightened and re- 
viv'd. 

I5. Ss. Laſtly, Taſts are either Still, as uſually 5 or may be called 
Tremulows, as the Heat produced by Pyrethrum. Diſtind from that 
of Cloves, Ginger, and many other Hot Bodies, in that there the Heat 
is ſti; but here in Pyrethruxs, 'tis joyned with a kind of Yibration 7 
as when a Flame is brandiſhed with a Lawp-Furnace, Thus far of the 

Sorts of Simple Taſts. 

' 16. s, COMPOUNDED Taft are very numerous 3 being 
made by the various Conjundion of Simple Taſts , as Word: are of Let- 
ters. Sometimes of two, as in Saccharum Saturni, of Aſtringent and 
Sweet. Sometimes three, as in Aloes, Malignant, Bitter and Sweet 3 in 
Rhubarb, Malignant, Aſtringent and Bitter. Sometimes four, as in 
Agarick,, Malignant, Aftringent, Bitter and Sweet, And in ſome Bo- 
dies, five or (ix Species may be joyned together. 

17. s. For themore accurate Obſervation whereof, there are theſe 
eafie Rules. That not too many be taſted at one time : leaſt the Tongue 
being ſurcharged, become leſs critical. That the Mouth be waſhed 
with warm water betwixt every taſting. And that thoſe things be 
firſt taſted which produce a leſs durable Taſte ; that ſo one may be 
throughly extinguiſhed, before another be try'd. 

18. $. Ofthe numerous ConjunGions of Taſts, which may thus be 
obſerved, there are only Six to which the penury of Language hath al- 
lowed (ifI may call them) Proper Names, ic. Acerbus, Auſterns, Acris, 
Muriaticus, Lixivgs & Nitroſus. Moſt of which are commonly taken 
in to make up the number of Simple Tafts, But very improperly; be- 
ing all of them Componnded and Decompounded Taſts : to which Cliſ 
they ought therefore to be refer'd. For 

19. S$. Auſtere, is Aſtringent and Bitter; as in the green and ſoft 


Stones of Grapes. 
20. $. Acerb, properly fo calkd, is Atringent and Acid; as in 
the Juzce of unripe Grapes. 

' 21. $. Acris, 1s alſo I For firſt, fimply Hot, it is not: 
becauſe there are many Hot Bodies, which are not Acria 5 as the Roots 
of Zedoary, Yarrow, Contrayerva. Nor Secondly, is it ſimply Pungent, 
becauſe there are alſo Bodies,which are Non-acria pungentia;, of which 
kind is the Root of Arum. Wherefore Acritude, is Pungency joyned 


with Heat. | 
22. &. Muriatich , is Saltneſs joyned with ſome Pungency, as in 


common Salt, 

23. $. Lixivial, is Saltneſs joyned with Pungency and Heat, 

24. $. Nitrous, is Saltneſs joyned with Pungency and Cold. 

25. F&. Belides theſe Six, or perhaps one or two more, there are, 
as is ſaid, a great number of Conju&ions, for which we have no Pro- 
per Names. For admit that there were but Ter yu of Simple T aſts, 
{c. theſe Ten Amarns, Dulcis, Acidus, Salſus, Calidus, Frigidus, Aro» 
maticus, Malignus, Aſtringens, Pungens. And of theſe Ten, but Two, 
or at moſt, but Three to be compounded together in any one Body, 
Ifonly Two, they produce 45 C a * Taſts, For the Firſt, ay 
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be compounded with all the 9 following ; the Second, with all the 8 
following 3 and ſo, the reſt: which together make. 45. But if the 
ſame Ten be compounded by T hrees together 3 they produce no leſs 
than 120 Variations : as by the Table made of them all doth plainly 
appear. 

LI $. Some few of the ConjunFions therein ſet down, may not 
be found actually exiſtent in Nature. The abatement of which, will 
be much more than compenſated two ways. Firſt,by the other $ix 
Species of Simple Taſts, which are alſo ſometimes compounded, And by 
other more complex Conjun@ions, as of many Qnadruples, and per- 
haps ſome Quintuple or Frnteph ones. Thus far of the Simple Species, 
and ConjunGions of T aſts. 

27. s. THE DEGREES of Tiſfts are alſo numerous; and 
each Species, in every Conjun@iorn, capable of Variation herein. For 
the more accurate obſerving whereof, it will be beſt, To take thoſe 
Bodies, whoſe Taſts are, as near as may be, the ſame in Specie - and 
that thoſe be firſt taſted, which are leſs ſtrong 3 whereby the true De- 
gree will be more preciſely taken. 

28. h$. The Tafts of Bodies will thus appear to be varied, in moſt 
Species unto Five Degrees; and in ſome of them, unto Term. So the 
Root of Turmerick , 1s bitter in the Firſt Degree ; of Gentian, in the 
Tenth. The Root of Carduns BenediG@m, is Hot in the Firſt Degree ; 
the Green Pods or Seed-Caſes of Clematis peregrina, in the Tenth. 80 
that, allowing ſome to vary under Five; yet by a moderate eſtimate, 
we may reckon every Species, one with another, to be varied by at 
leaſt Five Degrees, Which being added to the ſeveral Species of Taſts, 
in all the Treble ConjunFions of the aforeſaid Table, come to 1800 (en- 
fible and defineable Variations of Taſte. And theſe are the Diverſities 
of Taſte, with reſpe@ to the Senſation it ſelf. 


CHAP. II. 


Of the DURATION and ſeveral T ERMES 
of Talſts. 


ER HE next general way of dinguiſhing Taſts, is by 
SS) their Duration, and their Terms, or their Motion 
” of Intenſion and Remiſſion from one Degree to 
another. For there are many Taits, which have 
their Motions analogous to thoſe of Diſeaſes ; and 
dy La by thoſe may be diſtinguiſbed inthe ſame manner. 
SD, WSy) For as of Dijeeſer ſo of Taſts, there are Four 
Times, as Phyſicians call them, or Terms of Mo- 

tion; ſc. Principium, Augmentum, Status, & Declinatio. 

2. s. For thediſtin& obſerving of which, thoſe Bodies which are 
hard, and fo their taſtable parts leſs ealily extraftable by the Tongue, 
ſhould be reduced to a fine Powder : otherwiſe, the true meaſure _ the 
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Principinum will be loſt. And for the preciſe meaſuring of all the Fowr 
Termes, it (ſhould be done by a Minwe-Watch or a Minute-Glaſi. For 
ſo it will appear, that the Fariations of each, are divers and re- 
marquable. 

3- $. To inſtance firſt in thoſe of the Principinws. Which I call, 
That ſpace of time, betwixt the firſt ComtaTZ of the Body to be taſted, 
and the firſt manifeſt Perception of the Taſte. For Exam le, thoſe 
Bodies which are Acid, or Bitter, as Vinegar or W. are pre- 
ſently perceiv'd, quatenus Acid or Bitter, upon the firſt Conta#; or 
have Principium breviſſumum. Thoſe Bodies which are Acria, have 
their Principinm ſomewhat longer. So the Seed Caſes of Clematis 
peregrina, although they have a vehement Acritade, even inthe Tenth 
Degree ;, yet is not that Acritude fo ſoon taſted, as the Bitterneſ 
of Roſes , which is but in the ſecond. But the Principium of He 
Taſts, is _ _—_ than that of any other. $o the Bitterneſ 
of the Root of Black-Helebore, which excecdeth not the ſecond De- 

e, is yet preſently taſted: but the Heat proceeding from the ſame 

oot,, and which aſcendeth to the third Degree, is not perceived at all, 
till after two full Adrmutes, And fo the Bitterneſs of Exuls, which ex- 
ceedeth not the 4** Degree, yet is ſooner taſted than its Heat, which 
aſcendeth to the 8t- 

4- 5. Next, in thoſe of the Augwent. Which I call, That ſpace, 
betwixt the firſt Perception of the Taſte, till it be come to the heighth. 
Sothe Heat of Galangale, is not only | pros, w__— but ariſcth to 
the heighth within half a Minute. But the Heat of the Root of Enuls, 
comes not to the heighth till after a whole Minute. And the Heat of 
Black- Hellebore, not till after four full Minutes from the firſt Conte. 

5. $. The Statws, or ſpace wherein the Taſte continues in its heighth, 
is alſo divers. So the Heat of the Seed-Caſe of Helleborafter, comes to 
its heighth, and begins to decline within half a Minute; that of the 
Root of Garden-Scurvygraſs, not till after a Atinute 5 and that of the 
Root of Aſarum, not till after two full Minutes. 

6. s. And i, the Declination, or the betwixt the firſt 
—— of the Taſte, and its total Extindor. For inſtance, The Leavs 
of Millefoliuw, arc Bitter in the 4* Degree, and Hot only in the 1. 
yet the Heat continues for ſometime, and the Bitter preſently vaniſhes. 
Calamns Aromaticws, is Bitter in the 4 Degree, Hot in the 1% and 4- 
romatick, in the 34: yet the Bitter quickly vaniſhes, the Heat conti- 
nucs two Minutes, and the Aromatick ſeven or eight. The Heat of 
the Root of Contrayerra, 1s extended, almoſt to two Minutes ; the 
Purgency of Jalap, almoſt to ſix 3 the Heat of Garden Scurvygraſs, to 
ſeven or eight. And even the Bittereſs of Wild Cucumer, to near a 
quarter of an hour. But the Heat of Exphorbinm dureth much longer, 
as alſo that of Black Hellebore. fc. above halt an hour. 

7. $. Sothat the Augarentum, is ſeldom extended beyond Four or 
Six Minutes, from the firlt Conta#Z : but the Declination, ſometimes to 
Thirty, Fourty, or more. Thus far of the Terms of Taſt, or the man- 


ner of their Intenſion and Remiſion. 
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C43: HL 


Of the SUBFECT or SE AT of Taſts. 


2 HE Third and Left way of diſtinguiſhing Taſts, is 
2m by their Swbje@, or the Part or Parts where they 
are either wholly or chiefly perceived. And fo, 
Taſts are either Fixed, or Movable. 

2. $. A Fixed Tail, is that which keepeth 
, Within the compaſs of ſome one Part, all the time 

'® of its Duration; as upon the Tip, or the Root of 
the Tongue, or other Part. 

3. $. A Movable —_= is either Difſuſtve or Tranſetive. 

4. $. A Diffuſive Taſte, I call that, which by d ſpreads 
abroad into divers Parts, and yet in the mean time, adheres to that 
Part in which it is firſt perceived. So the Bittermeſs in the dryed Roots 
of Black Hellebore, is firſt felt on the Tip of the Towgue; from whence 
it ſpreads it ſelf to the midle of the ſame. And the Bitterneſs of the 
Leavs of Wild Cucnmer, (ſpreads from the Tip, to the Root of the 
Tongue. 

ky h$. A Tranſtive Taſte, is that, which after ſometime, wholly 
quitting the Part wherein it is firſt perceived, is thence transfered into 
ſome other Part : as the Bitterneſs of Gentian, imediately from the Tip, 
w the midle of the Tongue. And moſt of the Diffuſeve, are alſo Tran- 

ive. | 
" 6, $. The ſeveral Parts which theſe ways become, and with ſome 
latitude may be called, the Seats of Taſts, are, the Lips, Tongue, Pa- 
late, Throat and Gulet. 

7. $9. Upon the Lips, the Root of white Hellebore, as alſo of Py- 
rethrum, being chewed, make a ſenſible Impreſſion ; which continues 
(like the flame of a Coal betwixt in and out) for 9 or 10 Mines. 
But the Heat in other Parts much longer. 

8, s. Upon the Torgne, Taſts are perceived in Three places, as 
hath been intimated, On the 7ip or Cone of the Tongue; as moſt com- 
monly. On or near the Baſes of the Torgzez where the Taſte of the 

: Leavs of Wild Cucumer chiefly fixeth it felt. Or on the Yertex or midle 
s of the Tongue; in which place it is obſervable, that the Taſt of Gen- 
tian, Colacymthis, and divers other Bodies, is then conſiderably ſtrong, 
when not at all perceived at the Tip of the Tongue or in any other Part. 

9. $. Upon the Palate or Roofe of the Mouth, the Root, as I take 
it, of Deadly Nighthade maketh its chief Impreſſion; and there con- 
tinues about four Mi-wtes in ſome degree. 

Io. h. The Throat, or the Uunle, Larinx and other adjacent Parts 
are oftentimes the Seat of Taſte. For there are many Bodies, which 
although they have ſcarce any Taite upon the Tongue, or any other of 
the aforeſaid Parts, yet make a ſtrong Impreſſion on the Throat : as the 
Leavs of little Daiſy, little Celandine, and of Pimpinel ; as allo the 
Roots of Jalap, Mercury, Aſparagus and others. Which being chewed 
makelittle or no Impreſſion on the Tongue, but their Joyce being (wal- 

lowed, 
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Jowed, cauſeth a kind of pricking in the Throat 3 as when one is pro- 
voked by a ſharp Rheum. 

1. $. And that this Taſte or Senſe, is truly diſtin& from either 
the Heat, Pungency, or Acritude upon the Tongue, it is hence further 
manifeſt 3 In that Pyrethrum, which is very Hot, and Cortex Winteranus 
which is very Pungent upon the Tongue 3 yet their Fuyce being ſwal- 
lowed, cauſeth no Heat, Pungency or Exaſperation in the Throat. 

12. $. Laſth, if we will take the _ Taft) in a larger ſenſe, 
the Ocſophages it ſelf may be ſaid to be ſometimes the 8xbje? thereof z 
as of the Heat produced by the Root of Common Wormwood. For of 
this Heat it is remarquable, that being firſt perceived on the Thp of the 
Tongue, it thence maketh its tra»ſit to the Root of the Tongue, and fo 
into the Throat, and by degrees deſcends into the very Gulet 4, where 
it ſcemeth to warm the Stomach; and fo continues, in 
almoſt 4 of an hour. And the Tranſition and Deſcent of this Heat is 
made, although none of the Juyce be ſwallowed. And in this maner 
Tait are diſtinguiſhed with reſpe& to their Subje@. 

13. $. So that the Diverſities of Teſt are theſe. With 
reſpett to their Species, Joy are Simplices vel Compoſiti z To their De- 
gree, Remiſſi vel Imenſis To their Duration , Breves vel Dinturni 
To the Terms of their Motion, Celeres vel Tardi ; and laſtly, To their 
Subje, Fixi, Diffuſroi & Tranſutivi. 

14. 9. I HAVE thus endeavourd to draw up a Scheme or Inventory 
of the ſeveral forts of Taſts, In which, ſome may think, that I have 
over done: and that as Galen hath been cenſured for being too curi- 
ons in the Diſtin@ions of Pulſes ; ſo have I been, in thele of Taſts. 
Not to _ now, how far —_ of the Pulſe may be ex- 
tended, or be fit to be taken notice of ; I ſhall only ſay, That we have 
not ſo much reaſon to cenſure him, if he hath given us ſome few which 
are coincident; as we have to thank him, for obſerving ſo many which 
are really diſtinQ. 

15. $. By the Scheme of Taits here repreſented, we may be able, 
ſo to enumerate the Modes of any Taft, as to make a Scientifick Defini- 
tion of it. Which is pleaſant Ini#ra@ion to any inquiſitive mind; theſe 
things being all matter of ſenſe and demonſtration ; wherein lyeth, 
though not always the moſt plauſible, yet the moſt ſatisfying Philoſo- 
phy; and where men, after = are grown weary with turning round, 
are oftentimes contented to 

16. $. But the uſefulneſs of this Schew will farther appear, in two 
reſpets ;/c.In conduQing us to a cleerer and more particular Explication 
of the Cauſes of Taſts: and the Inveſtigation of the Yirtzes of thoſe 
Bodies in whichthey refide. Whereot in the following Chapters. 


CHAP. 
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CHAP. IV. 
Of the CAUSES of Talts. 


Þ O ſpeak of the Cauſes of Taſts, before we have 
F well enumerated and diſtinguiſhed them ; is to 
provide Furniture for a Houſe,before the Roomes 
| have been counted and meaſured out. But the 
Varieties of Tafts having been firſt laid down ; 
FEB it will induce us to believe, and inveſtigate as 
I great a variety in _—_ oſs, 
SS: DPM 2, $. Now the Cauſes of Taſts, particular- 
SST ly of the Taſts of — Ao 44 chietly 
ſpeak,are,in general,theſe Four or Five, ſc. The Bed out of which they 
grow ; The Aer in which they ſtand 3 The Parts of which they confiſt ; 
The ſeveral Fermentations under which their Jayces paſs 3 And the Or- 
gans by which their Taſtable Parts are verceiy'd: as-will appear upon 
Inſtance. 

- s. But the immediate Cauſes, befides the Organs of Taſte, are 
the Principles of Plants. As many of which, as come under the notice 
of Senſe, we have already ſuppoſed to be theſe Seven, Alkaline, Acid, 
Aer, Water, Oyl, Spirit and Earth. The Particles both of Alkaline and 
Acid Salts, are all angular and poynted. Thoſe of Aer, properly and 
ſtritly ſo called,are Elaſtick or Springyz and therefore allo Crooked; as 
I have likewiſe formerly conjetured. And I find the Learned Borel, 
in a Book of his ſince then publiſhed,to be of the ſame Opinion. Thoſe 
of all Fluid Bodies, qua Fluid, and therefore of Water, Oyl and Spirit, 
I conceive to be Globular, but hollow, and with holes in their Sides. 
Thoſe of Water, to be larger Globes, with more holes; thoſe of Oyl, to 
be leſſer, with fewer holes ; and thoſe of Spirit the leaſt. Laſtly, that 
the particles of Earth are alſo Rownd; yet angular z and nearer to a 
olid. 
je 4- $. Theſe Principles aftect the Organs of Senſe, according to the 
variety of their Figures, and of their Mixture. So thoſe which are 
ſharp or poynted z and thoſe which are ſpringy z are fitted to pro- 
duce any ſtronger _ : and thoſe which are round, are apt, of their 
own Nature, to produce a weaker or ſofter one. And fo by the diver- 
fities of their Mixture; not only with reſpe& to their Proportion, 
but alſo the very Mode of their Conjun@Fion. Hence it is, that many 
Bodies which abound with &alt, as Ambar with an Acid, and the Bones 
of Land- Animals with an Alkaline, have notwithſtanding but a weak 
Taſt; the $aline Parts being in the former drowned in the Ol, and in 
the latter alſo buried in the Earth. 

5. $. The ſame is further confirmed by an Experiment mentioned 
in a former Diſcourſe; ſc. the Tranſmutation of Oyl of Aniſe-Seedr, 
with the help of Oyl of Vitriol, into a Roſin, For both thoſe Liquors, 
though ſo (trongly taſted, apartz yet the Roſrr made of them, being 
well waſhed, hath a very mild Taſte, and without any ſmatch of that 
in 
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in cither of the Liquors, Whence it follows, that the very Mode of 

Mixture 1s ſuthcient, not only for the variation of the Degrets in any . 
one Species of Taft ; but alſo for the deſtroying of one 8pecies, and the . 
introducing of another. 

6. <$. THESE things being premiſed,[ conceive, That as an UnZTrnows 
Taft dependeth upon Oy; fo a Vapid either on Water, or Earth : or 
upon ſuch an intimate M;xture of other Principles, as renders them in- 
diſſoluble by the Salfve, and fo, in a manner, untaſtable. 

7. $. That a Pungent, is made either by an Alkely or an Acid 
ſharpned or whetted ; that 1s, cleared from the foyl of other Princi- 
ples 5, as in the Spirit of Sal Aromoniac or of Sulphur. And fo in thoſe 
Plants which have a Pangent Taſt; whoſe Juyces or Tin@urez, although 
they conſiſt of divers Principles, yet all fo looſely mixed, that being 
diffolved by the Salrvs, the Saline are hereupon left naked. Where. 
fore biting Plants, qua biting, are Nitrous Plants, So that the Juyce 
of ſuch Planes, s a kind of Spirit of Nitre, made by the ſeveral Parts 
of the Plant. Hence Arzm grows beſt under an Hedg 3 where the 
Ground, not being expoſed to the Sur, but the Aer only, like thoſe ' 
Rooms in Houſer, which are covered, is impregnated with a greater quan- 
tity of Nitrows Salt. And thoſe Roots which are Biting, | —_ but few . 
or but ſmall Aer-Veſſels; whereby fewer parts of the nitroacereal Sap are 
carryed off into the Trank, For the ſame Cauſe, it is no wonder, 
that many Aquaticks are Biting ; Water being, though it ſelf cold, yer 
the Menſtrunm by which all Salts are imbibed moſt cafily, and in laxer 
ſtate of Commixture with other ples. 

8. s. Penctrant ( ſomething flower than Pungent ) is made by any 
Salt that is alſo ſoiled or ——_—__ with Earth, Sower, by an Acid only 
foyled with Earth. Salt, by an Acid guarded by an Alkaly, and foyled 
ma Earth. Cold, by an Acid drowned in Water, and foyled with 

h. 

9. $. Inall theſe, the Salts are predominant ; In Heat the _ 
Sulphur. The particles whereof being Spherick and bored with holes 4 
thoſe of 84lt ſtick in them, as the Spokes do in the Hub of a Wheel, or 
as the @wills in the Skin of a Porcupine, Whereby, as in Common Fire 
the Sparks of Sulphur being agitated and whirled about by the Aer 4 
with the help of the $a/ts, which ſtick in them, tear in pieces all kinds 
of Bodies : (o here, being agitated by the Cirenlation of the Blood, they 
make a kind of hurry or combuſtion 3 and ſo, according to the degree 
and ſtrength of their Motion, tear in pieces fewer or more of the F#- 
bers of the Tongne ; and in a greater quantity, would raiſe a Bliſter 
upon it 3 the common Ffed ot Fire, or any ſtrong Epiſpetick. So that 
a Hot Taft, is produced by Sz{phrr toothed or armed with Saltz, 
Wherefore all Stil/atitiow Oyls are Hot; being ſtrongly impregnated 
'or armed with the Eſſential Salts of the Plants from whence they are 
diſtilled. And as thoſe Plants which are very Parenchywous, from the 

redominancy of their Volatile Acid, are biting: So thoſe which are 
| Joo ay that is, have a good quantity of LympledadZs, from the do- 
miou of their Sulphur are commonly Hot. For the ſame reaſon 
it is, that many both Biting and Hot Plants, as the Roots of Dragong 
Garden-Radiſh, Onion, Iris, Crowſoor, &c. being corked up mn 2 
bottle with Water, and ſet in a Cellar or other cool place; they do all 
of them turn Sewer in a few days: The fame Fermentation, at once 
fullying 
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ſullying the Salts of the one, and diſarming the 8x/phurs of the other, 
But ſome, wherein the Sl/phureows parts are more copious, will hardly 
ever become Sewer. Hence alſo, ſome Plants, whoſe Roots are neither 
Hot, nor of any ſtrong Taſte, as thoſe of Wild Anemone ;, yet their 
Leaves and Flowers are plainly Caxſtich : So that it ſeems, that as their 
Juzces riſe up into the Trunk or Stalk,and are therein further fermented, 
the Sulphurews Parts thereof, are at the ſame time relaxed from the 
other Principles, and acuated with an Aereal Salt. 

10. 5. A Stupifacient Taſt (as the Impreſſion which ſome Hot Plant; 
make upon the Tongue may be called ) is in ſome ſort, analogous to the 
mortifying of any part of the Body by the application of a Canſtick, 
For as there the mortification ſucceeds the burning pain, fo here, the 
StwpifaFion, neither comes before, nor with the Heat, but follows it. 

II. $. Sweetneſs is produced, ſometimes by an Alkaly 5 ſmoothed 
either by a Sulphur, as in Lime-Water ; or by both a Spirit and a Sul- 
phur, as in the Stillatitions Oyls of Animals, But moſt commonly, by 
a ſmoothed Acid; asin Malt, Sugar, Hony. Hence a Sweet Taſte, 1s 
generally founded in a Sower 3 So Sower Apples, by mellowing, and 
harſh Pears, by baking become ſweet 3 the 8pirit and Swlphar being 
hereby at once ſeparated from the other Principles and brought to a 
nearer union with the Acid. So the Sower Leaves of Wood-Sorrel, be- 
mg dry'd, become ſweet : and thoſe of a ſower Codlir, while they 
hang on the Tree, and even of a Crab-Tree, are neither Aitringent, nor 
ſower, but ſenſibly ſweet, And ſo commonly, wherever the ſaid Prin- 
ciples are a little exalted by a foft Fermentation ;, as in the Juzce of the 
Stalk of Maze or Indian Wheat, which is a ſweet as Sagar ; and in the 
green Stalks of all forts of Corn and Graſs, in ſeveral degrees. $0 like- 
wiſe Tulips and ſome other Roots, being taken up, in open weather, 
ſometime before they ſprout ;, if taſted, are as ſweet as Liquiriſh or Su- 
gar; and at no other time : not only Fruits, but many Roots, Seeds, 
and other Parts, upon their firſt or early Germination, acquiring a cu- 
rious Me//owneſ;, wherein, all their Principles are reſolved, and their 
molt Spirituow Parts exalted and ſpread over the Acid. Wherefore 
alſo moſt Roots, which are not meerly long, but grow deep in the 

round, have at leaſt ſome of their Juzces of a ſweet Taſtz as Liquiriſh, 
RR Hounds-Tongue, Garden-Parſnep, Black Henbeane, Deadl XN; bt- 
ſhade, Ec. Even the Juyce of Horſe Radiſh, which bleeds at the _ 
pheduds, 1s of a ſweet Taſte, And of the ſame kindred thoſe which 
grow the deepeſt, are the ſweeteſt 5 as a Parſmep is ſweeter than a Car- 
root, eſpecially if you taſt the bleeding Sap 3 and the Root of Common 
Tall Trefoyl taſteth ſomewhat like Liquiriſh, but is not near ſo ſweet. 
For all deep Roots, are fed with a lefs Nitrons Aliment : and being re- 
moter from the Aer, their Juyces paſs under much more ſoft and mode- 
rate Fermentations. 

12. $. Bitterneſs is produced by a Sulphur well impregnated,cither 
with an Alkaline, or an Acid Salt, but alſo ſhackled with Earth. And 
therefore the Bittereft Plants, commonly yield the greateſt quantity of 
Lixivial Salt. So alſo many Stillatitiows Ol: ligeſied with any ſtrong 
Acid, will acquire a Bitter Taſte, Wherefore this Taſte is often founded 
cither in a Hot Taſte, or a Sweet. Hence it is, that the Leaves of all 
ſweet Roots are Bitter, And that the Fie-Tree, which bears a ſweer 
Fruit, bleeds a Bitter Milk, So likewiſe thoſe Plants, which bear a 

Bitter 
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Bitter Stalk, have not Bitter, but Hot Roots, as in Tarrow, Primroſe, 
Wormwood, Rue, Carduns benedifius &c. is manifeſt. So the Coats of 
the Seeds of Yiola Lumariaare of a bot and biting Taſt ; but the Seeds 
themſelves, in which the Salts, though copious, yert are alſo immerſed 
in a greater quantity of Oyl, are Bitter. And that the Earthy Parts db 
alſo contribute ſomething more to this,than to moſt of the foremention- 
ed Taſts,is argued from its being more Fixed; that is,the Body in which 
it is either more Fixed, or elſe flyeth not away in that Game 
ſtate of conjuntion, by which it maketh a Bitter Taſte. For whereas 
Hot, Biting, and divers other Plants loſe the (i h of their Taſte, 
by drying 3 moſt of thoſe which are Bitter, do hereby increaſe it. And 
althoagh the _ of wr ge and ſome other s, which are 
very Bitter, hath ſcarce any Taft; yet Ily, they are Sitter Plants, 
which are beſt for the making of « ; peu diſtilled waters 
of Plants which are Hot and Bitter, notwithſtanding that they always 
taſt high of the Heat, yet rarely and very faintly of the Fitter. 

13. s. Aſtringency, is made, partly, by the further increaſe and 
more intimate union of the Ezrth. And therefore this is ſeated (till in 
a more Fixed Compoſition, than a Bitter. And partly, by the diminu- 
tion of the Sulphur. And therefore the Acid Parts ingredient to it, 
either by Fermentation or otherwiſe, are cafily expoſed. Aftringency 
being the Womb or Bud of a Sewer. For all or molt Aftringent Roots 
bear a ſower Leaf, or a ſower Fruit; asthoſe of all Docks and Sorrels, 
Black:Thorn, Dog-Roſe, and others. Wherefore alſo, 4ftringency is 
often found in conjution with Bitter, Sweet, or Sower 5 but ſcarce 
ever with Pungent, or Hot. 

14. $5. An Aromatich Taft, ſeers to be produced, chiefly, by a 
ſtirituons, acid, and vo/atile Sulphur as in Ambar-grieſe, Cardamon- 
Seeds, many Stillatitions Oyls &c. A Nanuſeour, by a Sulphur leſs Spiri- 
txos and Volatile, and more Alkaline ; as in the Root of Dog-ſtoner,S 
ſeabiows, the young and green Leaves of Coriander, or the Seeds of Cu- 
mine, The Spirit, as it enters the Nerves,carrying the Alkaline Sulphur 
along with it z as when a City is betrayed by one of its Inhabitants to 
an Enemy. 

25. $. An Intermittent Taſte, as in Arum, ſcems to have its depen- 
dance upon a fimple and very pure Nitre, which by its ſubtilty enters 
into the very Concaves of the Nervous Fibers of the Tongue : and fo 
being lodged there, is little affefted or ſtirred, by the Motion of the 
Blood ; but only when the Tongue it (elf is moved, at which time it 
cauſeth a kind of —_— e, : 

16. s. A Trenulows Taite, 2s in Pyrethrum, dependeth probably, 
upon an Aereal Sulphur 4 which being agitated by the Blood 10 its Crr- 
culation, the fpringy Motion or Vibration of the Aereal Parts produce 
that Taſte. 

17. $. A Taſt is Lingual, Guttural, &c. according to the groſnehs 
ot fineneſs or other difference of the Membranes into which the 1aſtable 
parts are admitted. For Taſts are made not meerly by the outward 
Contad, but the Ingreſs of the 1aſtable parts, Now the outer Skin of 
the Tongue, which is commonly obſerved to pill oft in boyling, like the 
Caticula in other Parts, hath either no {enſe,or much lefs than that which 
lies under it 3 and is therefore, but a Serve or Strainer to the tailable 


parts. So that being of different fineneſs in the ſeveral parts of the 
U u' Tongue 
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Tongue ; it hereby comes to paſs, that according as the taſtable parts of 
any Plart are more or'leſs penetrant, ſubtle, or difſoluble, they are 
admitted into one part of the Tongue, and not another, And in the 
Throat, the outer Skin it ſelf, ſeems to be the immediate Senſory ; and 
ſo, to be evidently afte&ted with the Juyers of ſome Plants, from which 
the Tongue receiveth little or no ſenſible Impreſſcor. 

18, s. Whenthe Taſt is Permanent and Fixed in ſome one Part ; 
it is align, either that the Guſtable Parts are leſs difſoluble ; or more 
ſubtle, ſo as to enter the Concaves of the Fibers; and that there is an 
admixture of an Aereal Salt, or a like Sxlphur ; ſome of the =_ where- 
of, beingcrooked, hang like Hodks on the Fibers of the Tongue. For 
the reception of ſuch a Taf?, is not to be looked upon as a wound 
made with a Lancet, and ſo the Lancet taken away ; but with the Lax- 
cet ſticking in the wound; until in time, 'tis carryed off by the Cir- 
*culation of the Blood; which like the Stream of a River in a Flood, 
carries all before it, but thoſe things laſt, which ſtick in the Mxd. 

19. $s. Butwhen the Taft, though Permanent, yet is Diffuſtve or 
Tranſitivez it ſeems probable, that as there is a leſs admixture of Aer 
ſo a greater ſubtlety of the Taſtable Parts, whereby they are conveyed, 
through the Nervous Fibers, from one Part .to another. 


- 
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Of the Judgment which may be made of the VIRTUES 
of Plants, from their Talts. 


fIKS by duly obſerving the Taſts of Plants, we may be 

$2>]} directed to underſtand their Cauſes. So alſo the 

Uſe and Virtues of thoſe Plants or Parts of Plants 

in which they reſide. For the proof whereof, an 

© Inſtance might be fetched from every particular 

, GEN 3 difference of Taj? before ſet down. But it may be 


LWAVYYL, 


enough, to give theſe which follow, 

| 2. $. And frit, we may make no ill gueſs ex 
Analogia, or where we find the ſame Ta#?, that there the ſame Virtue 
in ſome kind, and in ſome degree, may refide. So Jalap, Mercury, 
and Daiſy, have all of them that exaſperating Taſt in the Throat be- 
fore deſcribed 3 and they are all three more or leſs Cathartich. Where- 
fore, we may believe, that other Plants which make the like [m- 
preſſion on the Throat , and there are many others which do, that 
they are in ſome degree alike Cathartick Thoſe Plants which 
are reckoned amongſt the chiefeſt Cephalicks, cauſe rather a du- 
rable, than a vehement Heat upon the Tongue, as Pyrethrum, Eu- 
phorbingr, Black- Hellebore, &c. It ſeemeth therefore reaſonable to 
rank with theſe, any other Plant, though not uſed, which produceth 
the like durable Heat. The young Roots of Yarrow, or Millefolinm, 


have 
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have the ſame Taite, as the Root of Contrayerye : and may therefore be 
uſed for the ſame purpoſe, with a probability of the like ſucceſs ; if 
not a better, becauſe they may be gotten freſher. But by drying the 
Root, the Taſt and Virtve, which lie in its exhalible parts, are much 
loſt. The Seeds of the leſſer Cardamom, and of Zedoary Root, if found, 
have both a ſmatch of the Taſt of Camphire. They may therefore all, 
ſo far, reach the ſame Caſe. 

3. $. Again, as we may make no ill conjefture from the ſameneſs of 
Taſte in Plants of ſeveral Tribes; (o from the diverſity of Taſte,in thoſe 
of the ſame, So the Flowers of all the Docks are evidently Aftringent, 
and not Sower 5; EXCept thoſe of the Rha-pontich , which arc extream 
ſower, even in the 5th degree. Which is no mean Signature of ſome 
more than ordinary Yirtxe in it, befides what it hath in common with 
the reſt of the Tribe, The Flowers of Pancy have a kind of fulſome 
Taft, plainly different from that of Yiolets : and in ſome Hypochondri- 
acal Gaſes may be more uſeful. 

4. $. It likewiſe importeth much, to obſerve the difference of Taſte 
in the ſeveral Parts of the ſame Plant. So the Barque of Saſſaffss is three 
times as ſtrong, as the Wood : . and the like may be rved in any 
other commonly known Tree. If therefore we could obtein the Barques 
of Santelum, Lignum Rhodium, Lignum Aloer, &c. they would doubt- 
leſs, moſt of them, be of much greater uſe, And as the Taſte is ſome- 
times ſtronger ; ſo, much more grateful, in one Part than in another : 
as in the Flowers or Tellow Attire in the Heads of Carduws Benediius ; 
which being infuſed in Spirit of Wine, or other convenient Liquor, 
make a pleaſant Cordial. Nature having laped up the Firtze in the 
Leavs, as in a brown Paper; but in the Flowers, as in Leaf-Gold. 

5. $. Asalſo, how far the Tafte of any Plant may alter, cither in 
preſerving, or preparing it. So the Root of Arum, when taken freſh 
out of the ground, is notably Pungent : but being throughly dryed, 
and eſpecially kept for ſome time, hath no more Taſte, and therefore 
in all likelyhood, no more Virt»e, than a Lamp of Starch. The like 
we are to judge of all other Plants, whoſe Virtze lieth in their exhali- 
ble Parts. The Stillatitions Oyls of many Plants, are ſtronger than the 
Leavs or other Parts from whence they are drawn : but ſome there 
are, which are weaker ; as is that of Exphorbium, in which the Heat is 
neither pertinaceous, as in the Gu it ſelf, nor ſo great. 

6. s. We may make, moreover, a jugdment from the Nature of 
the Taſt. So thoſe Roots which are Bitter, and not Hot, as of Cichory, 
and the reſt of the Intybows kind, may be accounted Nitro-Sulphureous 5 
and ſo, to be Abſterſfve without any Heating Quality, The Marum 
Anſtriacunr, which is extream Pungent, as well as Aromatick, may be 
looked upon as the beſt Cephalick of that Tribe. Becauſe we 
that Jalap bath a ſpecial property of imitating the Glandulow Parts 
of the Mouth, and Throatz we may gather, That it is a better 
Purge to all the other Glandulow Parts, than moſt other Catharticks. 
Which is alſo one reaſon of its operation, for the moſt part, with at 
leaſt a tendency to vomit z the Stomach it (elf being Glandulons as well 
as the Throat, and thereby anſwerably affeQed with it, A ſtrong Inf 
ſion of white Sarzaparilla in Water, botled up , and kept in a Celiar tor 
the ſpace of two months, becomes extream ſfower;z far beyond any 


thing obſerved in the Taſts of the Juyces __ Infuſion: of divers other 
u 2 
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Plants kept as long and in the ſame manner. Which ſhews, how well 
Nature hath adapted a Plant of fo mild a Taſte, either by {imilitude of 
parts, for the carrying off of any preternatural Acid; or by contrariety, 
for the curbing of an exorbitant Salt, The Barque of the Root of 
common Wormwood,which impreſleth a pertinaceous and diffuſive Taſte, 
which deſcendeth from the Tongne into the Gulet, as is before deſcri- 
bed ; may be juſtly ranked with the moſt excellent Stomachicks 3 and 
upon tryal, I hind it one of the beſt: beſides, that it is neither unplea- 
fant, nor affe&eth the (Head, as the Leavs. Yet the Gardener, and 
every Body throws it away, as good for nothing,” | 

7. $. I ſhall conclude with one note, which is this; That the Spe- 
cifick Virtue of Medicines, which ſome Phyſicians poſitively deny, and 
moſt diſpute 3 from ſome of the forementioned Differences of Taſte, as 
well as for other reaſons, may ſeem, at leaſt, to be prabable. For 
why ſhould not a Medicine make an Imwpreſſ:on upon one Part, and not 
upon another, within the Body, as well as we find it doth within the 
Month ? eſpecially, fince the Parts of the Month, are of a leſs dificrent 
Nature, than ſome of the Viſcera, 


An Appendix, 
Of the ODOURS of Plants. 


# H E Senſes of Taſting and Smelling being ſo nearly 

* ally'd; many things already explained concerning 

the Diverſities and Cauſes of Taſts in Plants, may 

. eaſily be transferr'd to thoſe of their Odours. I 

ſhall now therefore only remarque ſome particulars, 

F not commonly taken notice of hitherto, and leave 

4 *% them as a Specimen to be Improved by other Hands. 

S. 2. The Root of Rape-Crowfoot being cut, and held to the Noſe, 
when it is newly taken out of the Grownrd , ſmelleth almoſt like 
Spirit of Sal Armoniac, or freſh Scurvygraſs Fuzce, And hath the pro- 
perty of making the Eyes to water, as Onions do, Horſe-Radiſh Root 
1s not ſo Purgent to the Noſe,but gets pretty much into the Eyes. But 
that of Dragon, doth neither affect the Eyes, nor the Noſe. 

3. $- The Succulent Roots of Dogſtones, and moſt of that Tribe, 
have a ranck Smel/, And that of Crown Imperial, being rub'd a little, 
{mells as like a Fox, as one Fox ſmelleth like another. 

4. $. The Root of Patience digeſted with Water, in a warm Room, 
for the ſpace of three weeks, ſmels like Spirit of Harts Horn, or other 
QUrinous Spirit. Of Red Dock, almoſt like Aqua fortis or Spirit of Ni- 
tre, That of Dragon bottled up with Water, and ſet in a Ce/ar, about a 
Month, ſtinks like the pxs of the moſt Fetid Ulcer. At the end of five 
Months, more abominably, than either to be endured or expreſled. 

5« $. The Leavs of Mountain Calamint, ſmell like Peny Royal, 

"Thoſe of Ulmaria, like Walnut Pills. Of Yellow Laminm, like a Bal- 
ſame, Of Sena, a good quantity being held to the Noſe, of a rank 


Smell 
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Smell betwixt that of Sweat and Urine, Of Coriander, when green and 
young, ſtink ſo baſcly, that they can hardly be endur'd. Sometimes 
the Leavs have a ſtronger Smel, than the Flower, as in Borage, and 
ſometimes the Stalk, a ſtronger than the Leave, as in Ulmarie. 

6. h$. Rue Leavs corked up in a bottle and ſet in a Celar for about 
ten weeks, ſmell like Spirit of Harts Horn, or of Urine. The 
Leaves of Roſes infuſed in water,have a mild, but pleaſant Sell, Nei- 
ther is that of Savire unpleaſant, upon the like Lfuſtor, 

7. $. Scurvygraſs Juyce kept about 4} of a year un bottles, with the 

reen Sedement, in a warm Room,(tinks like Humane Excrements. And 
| Per ny" Wine, made only of the Juyce, {mells like ſome 1ſnes, 

8. $&. The Flowers of Yarrow, ſmell not much unlike to thoſe of 
Southernwood. And the Flowers of Crowfoot almoſt hike thoſe of 8cur- 

aſs. Some Flowers are of a weaker Smell in the Bud, as thoſe of 
Mal w. But many have a ſtronger, than when they are blown open z 
as thoſe of Lavender, Roſemary, &c. 

9. $. The Buds of Vervaine Mallow, while they are young, and 
the Flowers unſeen, have a very pleaſant Smell, like that of Geranium 
Moſchatum :but when afterwards they are they have an unplea- 
fant Smell. Common Mallow Flowers dryed and bottled up for ſome 
time, acquire, though not a ſtrong, yet very noyſom Sell, 

Io. 5. The Purple Pouch of Dragon which covers the Seed, being 
broken, ſmells juſt like a Lobſter. But permitted to lie in a warm Room 
for ſome days, ſmells exatly like Carrion ; and ſcents the Roow with 
the ſame Sell. 

11. <$. Some Seeds as thoſe of Cumine, Dancws, being powdered 
and laped up only in Papers, do notwithſtanding retein their Swell, 
But many others, as of Sweet Feril, in a ſhort time, loſe it. Some 
Seeds, when they firſt begin to ſprout, become Odoroxs, which were 
not ſo before; as the Garden Bear. 
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Tabula, qua perſpicu® widere eſt, quot Triplicati Sapores, 


ex ſolummodo decem Simplicibus numerantur. 


Am.du.ac. 
pany wa am.ac.(a. 4 
am.aqu-Ecd, am.Aac.ca, Aam.1ia.ca., 

AMARUS am.du.fr. am.ac,fr. am.ſa.fr. am.ca.fr. 
am.du.ar. am.ac.ar. am.fa.ar. am.ca.ar. am.fr.ar. 
am.du.ma. am-4ac.ma. am.{a.ma. am.ca.ma. am.fr.ma. am.ar.ma. 
am.du.a, am.ac.al. am.ſa.al am.ca.af. am.fr.al. am.ar.al. am.ma.al 
am.du.pu. amac.pu. am, ſa.pu, am.ca,pu. am-fr.pu. am.ar.pu. am.ma.pu. 

(am.a(.pu. 
Du.ac. ſa. 
du.ac.ca. du.fa.ca. 
| du.ac.fr. du.ſa.fr. du.ca.fr. 

DULCIS du.ac.ar. du.fa.ar. du.ca.ar. du.fr.ar. 

| du.ac.ma. du.ſa.ma. du.ca.ma, du.fr.ma. du.ar.ma. 
du.ac.aF du.ſa.al; du.ca.al du.fr.al, du.ar.al. du.ma.ſa. 


du.ac.pu. du.ſa.pu. du.ca.pu. du.fr.pu, du.ar.pu. du.ma.pu.tu.af.pu. 


Aci.ſal.cal. 
| aci.ſfal. fri. aci.cal.fri. 
ACIDUS aci.falaro. aci.cal. ar. aci.fri. ar. 
aci.ſal.mal. aci.cal.ma. aci.fri.mal. aci.ar.mal. 
aci.ſal.aſt. aci.cal aſt. aci.fri.aſt. aci.ar.aſt. ac.ma.aſt. 
ac.ſal.pu. aci.ca,pun. aci.fr.pun. aci.ar.pun. ac.ma. pu. ac. aſt.pu, 


Sal.cal.fri. 
fal.cal.aro. fal. fri. aro. 
SALSUS ſal.cal.mal. fal.fri.mal. fal.aro.mal. 
fal.cal. aſt. fa], fri. aſt. faLaro.aſt. fal.ma.aſt 


ſal.ca),pun. fal.fri.pun. fal.aro.pun. fal.ma.pu. fal.aſt.pun; 


Cal. fri.aro. 
CALIDUS cal.frimal. cal.aro.mal. 
cal.fri.aſt. eal.aro.aſt. cal.mal.aſt. 
cal.tri.pun, cal.aro.pun. cal.mal.pun. cal.aſt. pun. 


" Fri.aro.mal. 
FRIGIDUS frig.aro.aſt. fri.mal. aſt. 
fri.aro.pun. fri.mal.pun. fri.aſt.pun. 


Aro.mal.aſt. 
aro.mal.pun. aro. aſt, pun. 


AROMATICUS 


MALIGNUS 
ASTRINGENS 


PUN GENS 
T abula, 


_——__ 
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Tabula, que Genericas omnes Saporum di fferentias 
comprenbedit. 


' . k Aulterus 
| | Compoſiti, - Nomina- JAcris | 
qui ſunt ti z (cit, YMuriaticus 


Inominati quampluriml,ut Amaro-dulcis, 8c; 


L Gradus., Ita -Remiſſi 3* ad 1 
enim ſune 4 vel C, gradur] 
Intenſi 4* ad 10 
Durationis , _ | ; Quartarius 
SAPORES ſunt Binarius 
ratione 5 Trinarius 


Diuturni | 
4 — Minutarius 


Celeres _ —— &c, 
"7 \ Triminutarius 
Moods in _ "VE Augmen- Quartarius, &c, 


Declinati- Bi- minutarius 


Tardi One. Quartarius, &c. 
Ne = | tat, JE adrinarius. 
"Labiales 


Fi Li | Quartarius, &c. 
[ _ rino-quartarius, &c, 
qui ad CApicem quar 
4 Li Verticem |! Declina- | Quivarius 
Radicem *tione Senarius, &c. 
Palatales, percipiuntur 4 Vicenarius. 
Gutturales, 


COcſophagei. 


Subjecti, Viceno-quinarius 
ſunt ? Tricenarius 
Triceno- quinazius 


| Quadragenarius, 


Diffuſivi. 
Mobilcs ; 


Tranſfitivi. 


Le&. VIL 


EXPERIMENTS 


CONSORT 


UPON T HE 


Solution of Salts 


WATER 


Read before the Royal Society, Fanuary, 18. 1675. 


— OR 


CHAP. I. 


In which is ſhewed, the Compleat or Utmoſt Impregnation 


SfWATER with ſeveral kinds of Salt, both together, 
and apart. 


SITS \N diſcourſe upon a LeZxre formerly read, concerning 

7 the Lixivial Salts of Plants ;, It was mentioned, as a 

&> thing aſſerted by ſome Phyloſophers, That Water 

having been fully impregnated with one kind of 

ST Salt, fo as to bear no more of that kind; it would 

- yet bear, ordiſlolve ſome portion of another z and 

ſo ofa third. And it was.referred to Me by this 

Honourable Chair,to examine and produce the Experiment. The doing 

whereof brought into my mind divers other Experiments hereunto rc- 

lating. 

| pf As next, With what difference of quantity this S»perim- 
pregnation would be made, upon the Solution of different Salts ? 

2. 4. Thirdly, Whether the Solwtion of a ſmaller quantity of ſeve- 

ral Salts, doth conſiſt with the z0n-increaſe of the bulk of the Water ? 


Becauſe this alſo is affirmed by ſome. 
4. $. 
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4. $. Fourthly, What quantity of the ſeveral kinds of Salt, may 
be diſſolved ſeverally, in the ſame quantity of Water ? 

5- S. Fifibly, Whether by diflolving a Salt in Water, there be any 
Space gained, or not ? That is, whether the Bulk of the Water be 
greater, before the Salt lying in it be fully diſſolved, than it is after- 
wards? Or if a Cubick Inch of Salt be diffolved in nine Cubich Inches 
of Water; Whether the Water will then fill a Veſſel of ten Cubick Inches 
content £ 

6. h$. Sixthly, Whether the Space be equall ined, by an equal 
encreaſe of the ſame Salt ? RIES ow 

7. h$. Seventhly, Whether upon the Solution of ſeveral kinds of 
Salts, be gained fo many ſeveral quantities of Space ? That is, if the 
Solution of common $alt gains, ſuppoſe, an Inch, whether the Solution of 
= — yY m_— or more, or leſs ? and fo for other 84/ts, 

. $. Eighthly, t that juſt ſpace may be, which any $alt gaineth 
with reſpe& to its own Bulk, or that of the Water ? F 

9. Ss. And firſt, for the Superimpregnation of Water; I put into 
a bottle Zij of fair Water 3; adding thereto, firſt half an Ounce of Ni- 
tre; and afterwards more, as the Water would diſſolve it 3 and ( that 
I might be ſure the zypregnation was full ) ſome portion above what 
the Water would bear. Then having ſeparated this remaining portion z 
I put to this Sowtion of Nitre, two Drachms of $al Armoniac 5 which 
wholly and eaſily diſſolved in the faid Solution ; though it would not 
bear a grain more of Nitre. I then added a third Drachm of $4! Ar- 
moniac, after that a fourth, and a fifth; all which, within the ſpace 
of half an hour, were perfectly diſſolved in the ſaid Solxtion, without 
any precipitation of the Nitre. 

10. $. In the making of this Experiment, two things, to render it 
infallacious, are to be noted. That the ſaid Salts were not diflolved 
by the help of Fire, but only by a ſtrong and continued Agitation; 
And that this was done upon a warm day : which I mention, becauſe 
that even the changes of the weather will ſomewhat alter the Solubi- 
lity of the Salts. 

11. $, Having made the Experiment upon two Salts] proceeded to 
repeat it upon three. And firſt I diflolved as much common Salt in 
Fiz of Water, as that quantity would bear, Then having ſeparated 
the ſubſiding portion 3 I put to the Solation, no lefs than five Drachms 
of Nitre, which by a continued Agitatios, was wholly diflolved there- 
in, neither the Nitre nor the common $4lt being in the leaſt precipitated. 
Then adding a Scruple more, it would not diflolve, but ſublided- This 
ſecond ſuliding portion, I again ſeparated 3 and then put to this Saper- 
impregnation, near 3) of Sal Armoniac, which was alſo diflolved as the 
former. And if as many more 84alts had been added, tis probable that 
the ſame Water would have born ſome quantity of them all, 

12. s. From this Experiment, it 1s a Concluſion denfnſtrated, 
That not only the viſible Cryſtals, but the very Atower of every Salt, 
at leaſt thoſe Particles which arc ultimately diſſolved in Water, have a 
different Figure one from another. Becauſe that it they were all of 
one Figure ; there would be no Swperimpregnation, but the Pores of 
the fame Water, would imbibe as much of one 8alt, as anſwers to the 
total of two more Salts imbibed : that is to ſay, it would as wcil 
imbibe two Ounces of common vat, as — of common $./t 41:4 

x anVlacr 
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another of Nitre : which yet is contrary to the Experiment. And it 
is the ſame thing, whether we ſuppoſe the Pores of Water to be alſo 
different, or not. Becauſe, that if the Figure of all the ſaid Atomes be 
the ſame; then their reſpe&t to the Pores of the Water muſt be the 
ſame, how different ſo ever thoſe Pores be : which is alſo contrary to 
the Experiment. Beſides it is a great preſumption, to ſay, that the 
Pores, and therefore the Atomes of Water have different Figres 3 and 
yet not thoſe of — "ou a 

13. $. From the ſame Experiment we may go upon ground in 
 athy Infuſrons ; whet _ of Purgative, Of os Mveriele. As 
not doubting, but that the ſame Menſtrunm may be highly imp ted 
with ſeveral Ingredients at once, whoſe rn. parts may be therein 
copioully diffolved, without hindriog either an Extra@ior, or cauſing 
a Precipitation one of an other. 

14. $. The Secord Enquiry is, With what difference this Swperine- 
pregnation of iater is made ? which I find conſiderable. For a Solx- 
tion of above five Drachms of Nitre may be ſuperimpregnated with no 
leſs quantity of Sal Armoniac. And a Solution of five Drachms of com- 
mon Salt, may be ſuperimpregnated with as much Nitre. Yet- neither 
a (trong Solution ( as of five Drachms) of common &alt,will bear above 
two Scruples of Sal Armoniac : nor will a ſtrong Solution ( as of five 
Drachms) of Sal Armoniac, bear above a Drachm of common Salt : for 
if above the ſaid quantities of either of them be mixed together: they 
— both copiouſly and forthwith precipitated to the bottome of the 

laſs. 

I5. $s. Whence, notwithſtanding the former Experiment, yet are 
we admoniſhed, not to infuſe all manner of Ingredients in any propor- 
tion. Becauſe though ſome do not, yet others will precipitate one 
another. 

16, 5. The Third Enquiry was this, Whether the Solution of a 
ſmaller quantity of ſeveral Salts, doth confiſt with the goom—_ of 
the Bulk of the Water 2 For this I took a Bolthead with a ſlender Neck, 
conteining about a pint and a quarter of Water; and diffolved therein 
about 3j of Nitre. And marking the place to which the Water 
aſcended in the Neck of the Bolthead : I then diſſolved in the fame Wa- 
ter about a Drachm of Sal Gemme : which little quantity raiſed the 
Water above half an Inch higher then it was before. The like I ob- 
ſerved in the addition of Nztr#to a Solution of Sal Armoniac. So that 
to ſuppoſe the variation of the 8a/t doth prevent the increaſe of the Bulk 
of th: Water, is a manifeſt Error. 

17. s. Fromthe ſame Experiment it alſo appears, That the aſcent 
of the Water upon a 8»perimpregnation, is the ſame, by whatſoever Salt 
the firſt [mpregnation be made. For inſtance, Let a Solution of Nitre 
aſcend in the Neck of the Bolthead, ſuppoſe, to 10 Inches , then add 
4 an Ounce more of Nitre, fo as to raiſe the Water, ſuppoſe, 12 Inches 
or more, or leſs, according tothe Bore of the Neck, In like manner, 
let a Solution of Sal Armoniac reach to ten Inches : then add again half 
an Ounce of Nitre ;- and it will reach juſt x2 Inches, or more or leſs, 
as before. 

18, 5s. The Foxrth Enquiry is, What quantity of the ſeveral kinds 
of Salt, may be diſſolved ſeverally in the ſame quantity of Water - 
that is toſay, by agitation alone, without the help of fire, as I > 

tore. 
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before. And upon tryal it appears, Firſt, that two Ounces of Water 
will difſolve three Ounces of Loaf-Suger and no more, except the 
Water be heated. 

19. $. The ſame quantity of Water that is, two Ounces will dif- 
ſolve above two Ounces of Salt of Tartar. I fay above, for how much 
more, want of a greater quantity of Salt which I could confide in, 
made me that I could not finiſh the Experiment. 

20. $. The fame quantity, ſe. two Ounces of Water, diſſclveth an 
Ounce and a Drachm of Green Yitriol, 

21, $. Thelike quantity diffolveth fix Drachms and a Scruple or 
above 4 of an Ounce of common Salt. 

22, $s. Of Nitre, Five Drachms two Scruples and an half. 

23. $. Of Sal Armoniac, five Drachms and two Scruples. 

24. $9. Of Alzw, not above two Drachms and a Scruple. 

a5. $. Andof Borax, not above a Drachm and-half a 

26. h$. Oftheſe note, That although Common Sal be very diſſo- 
luble, and will preſently catch _—_ of the ay a much 
. greater quantity not only of Salt of Tartar, but even of Loef Suger, 
_ of Green Fitriol it ſelf, may be diſſolved in Water than of 

alt. 


27. $. Again, as the great Solubility of ſome, ſo the leſs $ 
of other Salts 1s alſo obſervable, as of Alm, and Borex, For the fame 
quantity of Water will diſſolve near four times as much of Green Fitriol, 
as it will of Alww. And of Sugar more than ten times as much. Ot 
Green Vitriol near eight times as much as of Borax 3 and of Sugar, twen- 
ty times as much, 

28. <$. Fromthis —_— we are likewiſe cautioned, not oily 
in the Infuſion of ſeveral Ingredients together, but of any one z 
that ſuch a jon thereof to the Men be not 
For all that 1s over and above what the Aer will bear,is cither not 
extracted, or will be precipitated. As is evident not only in the Di/ſo- 
lution of the Salts above named, but in the Irfufon of Plants themſelves: 
as, for inſtance; of Senna; two Drachms whereof will i 
four Ounces of Water as ſtrongly,as if twice the ey wee lalledds 
—_— Water will bear no more of the ative Parts of that 

Iy. 
29. $. There is only one Salt more remaineth to be ſpoken of un- 
der this Experiment ; and that is, the Cryſtals of Tartar. Whereof, 
It is none Go ſtrange to obſerve, that it will ſcarce at all diſſolve in 
Water : not more, than even divers Reſimnoww Gums, as Maſtich, Tols, 
Tacchamahacca, and ſome others will do. For if two Drachms, fip- 
wy of theſe Cryſtals, of Tartar ( commonly fold for Crewor Tartar: ) 

put to one Ounce of Water, ſcarce five Grains thereof will, by Ag#- 
tation, be therein diſſolved. 
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Tn which is ſhewed, that by the Solution of Salts in Wa- 
ter, ſome certain ſpace, more or leſs, is gained. That 
the ſpace is different according to the Nature of the Salt. 
And what the juſt ſpace is, which is gained. 


P HE Fifth Enquiry is, Whether by diſſolving of 
| Was. there be any fj —_— 
not, That is,whether the of the Water be 
greater before the Salt lying in it be fully diſſol- 
<a ved, than afterwards. For tryal whereof, I 
29 took a Bolt-head with a ſlender Neck, holding 

ſomewhat more than a pint z and filling it up to 
a certain place in the Neck 5 I then put in an 
" = * Ounce or twoof Salt, And obſerving the hight 
of the Water, both before it was diſſolved, and afterwards ; It plainly 
appeared, that there was ſome, and that a conſiderable ſpace , | —— 
by the Difolution ; the Water thereby —_ Inches” below 
the place, where it ſtood after the Salt was put into it. 

2. $. From this Experiment it is plaig, that there are Vaexities in 
Water. That is to ſay, that all the parts of Water are not contiguous, 
but that either betwixt, or in the Atomes of the Water themſelves, there 
are certain Pores, cither abſolutely void, or at leaſt filled up with ano- 
ther more ſubtile body which is cafily excluded by the particles of 
Salt : by poſſeſſing the room of which the above ſaid ſpace is gained. 

3- $. The Sixth Enquiry is, Whether the ſpace be equally gained, 
by an equal encreaſe of the ſame Salt. 

4. $. For this I made two tryals 3 the firſt was this, Two half 
Ounces of 'Salt or myty: ey —_— diſlolved in the ſame Water ; 
both of them raiſed up the Water in the Neck of the Bolt-head, equally; 
the firſt 3 Inches ;, and fo the ſecond. 

& $. The other was this, Four half Ounces of Nitre,being ſuc- 
ceſhvely diſſolved in the ſame Water, they all of them raiſed up the 
Water 1n the Neck of the Bolt-head, equally 5 the firſt a little above 
two Inches, and the 24, 24, and 4®, juſt as much. 

6. $. The Seventh Enquiry is, Whether upon the Diſſolution of 
ſeveral kinds of Salts, be gained ſo many ſeveral quantities of ſpace. 
For this I made tryal upon Eleven ſeveral Salts, fc. Salt of Tartar, 
Common Salt, Sal Gemmews, Roman Vitriol, Nitre, White Vitriol, Green 
Vitriol, Alum, Borax, Loaf Sugar, and Sal Armoniac ; of all which, I 
diflolved-an equal quantity ſc. two Ounces, in an equal quantity of 
Water, ſeverally ; that is, taking freſh Water for every Solution. The 
ſucceſs was, That the Sal Armoniac raiſed the Water 15 Inches. The 
Loaf-Sygar, 13 Inches and 3% The Borax, a Foot. The Alum 11 
Inches, and {*9%. Green Vitriol, 9 Inches and {#% IWWhite Vitriol, 9 
Inches and z*h Nitre, 8 Inches, and j**% Roman Vitriol, 7 Inches 


and 
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and $i Sl Gemme, 6 Inches, and 1% Common Salt, 6 Inches and 
j% ' Salt of Tartar, not above 4 Inches and #- All which differen- 

ces'are plain, and moſt of them very remarquable: Two Ounces of 8a 
Armoniac raifing the Water near four times as high, as the fame quan- 

tity of Salt of _ 

7. $. From this and the fourth Experiment, compared, italfo a 
pears, That the ſeveral ſpaces gained by the ſeveral $abe, though ſome- 
times they do, yer do not always anſwer to the Solubility of the faid 
Sales. my hc en rhe nr L oxf-Swuger is the molt difloluble of 
any other Salt; yet it gaineth leſs ſpace than all the reſt, fave only 

Armoniac. So Green Vitriol is more difſoluble then either Nitre 
or Common Salt; yet gaineth leſs ſpace than either, ially than the 
latter. And $4! Armoniac, which is more difſſoluble than Alun or Bo- 
rax, nt leſs ſpace than either of them. The Cauſe whereof 
ek alſo, that by the ſame Experiment, as well as by the 

3. <$. Note that by the ſame | as as by t 
Taſte and other Circumſtances, it is plain, That 84! Gemme is nothing 
elſc but Common Salt, ted or C 'd Ground. 

9. s. Again, as the Fifth Experiment ſheweth, That there are 
Vacuities in Water : fo doth this Laſt, that thoſe FVacuities, arc of differ- 
iog kinds. Becauſe, otherwiſe, it ſhould ſeem, That the Bulk of the 

ter would increaſe, more or leſs, according to the Solubilitie of every 
Salt, and not be alternately differenced as it is; Some Salts, more 
diſſoluble, increaſing the Bulk of the Water lh; eu les diſſo- 
luble, i it more. I fay, that this di not 
only _ the different Figures of the Atomes of Salt ; uſe then 
every Salt which is more difloluble, would ( quantity for quantity ) 
take vp lefs room in the Water : which is contrary to the Experiment. 

10. $. From the ſame SRL howſoever paradoxical it may 
ſeem, is it alſo manifeſt, —_— Water be a Fluid, —— 
P s thereof are hard and conſeftent, and unalterable in their Figure. 
Otherwiſe it is plain, That all manner of 8«/t; would be diſſolved in 
the ſame manner, and take up the ſame room in the Water. For let 
the Figures of the Salts be never ſo vanious, if the Particles of 
Water were themſelves Fluid or Inconſiſtent and Alterable, they would 
always ſo conforme to thoſe Figarer,as to fill up all Yacuities 3 and fo 
upon the 8olwtion of ſeveral Salts, if of equal quantity, the Water 
would till retcin an equal Bulk. As fu an Ounce of Iro* were 
drawn into Wher, another beaten into Plates, a third made into Hooks, 
a fourth into Needles, a fifth into Nails; every one of theſe five Oun- 
ces, being put ſeverally into Water will encreaſe its Bulk [ur I 
conclude therefore, That the Atomwes of Water are hard unalter- 
able. 
it. 6. The Eighth Enquiry was this, What that juſt ſpace 
might be, which any Salt gaineth upon Diſſolution, with reſpeR to ity 
own Bulk , or the Bulk of the Water * For the making of this Experi 
ment, Water will not ſerve, nor yet Spirit of Wine; becauſe they both 
of them diſſolve more or lefs of thoſe Salts which are put into them z 
whereby the obſervation of the true Bulk of the Salt, and conſequently 
of the juſt ſpace it gaineth by Diſſolution is loſt, |{ took therefore Opl 
of Twrpentine, and pouring it into a Bolt-head, marked the place of 

its aſcent in the Neck. Then pouring likewife mto nt two Ounces of 
Common 
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Common Salt, 1 marked the ſecond aſcent of the Oyl; and found it to 
be 10 Inches and 6 eighths. Repeating the Experiment in like manner 
with two Ounces of Nztre, I found the aſcent of the Oy! to be 11 Inches 
and ph. Repeating it again with*two Ounces of Alum, the aſcent of 
the Oyl was 13-Inches and 3% And making it once more with Sal 
Armoniac, the Ol aſcended to 15 Inches : the ſaid ſeveral aſcents of the 
Oyl being the ttue ſpaces which the Four aboveſaid Salts take. From 
which, the ſpace which the ſame» Salts take up upon Diſſolution, be- 
img deduted ; the remainder is the ſpace gained by that Diſſolution. 
And fo it appears, firſt, that Sa/ Armoniac gaineth nothing ; being the 
only Salt of all T have tryed,which cauſeth the equal aſcent both of the 
Water and the Oyl ſe. juſt 15 Inches in both. Alm cauſeth the aſcent 
of theOyl to 13 pz of the Water, to 11 Inches and $**:; So that it 
gains about 1 Inch and 3 out of 13. Nitre cauſeth the aſcent of the 
Oyl, to 11 Inches and #®; of the Water, to 8 Inches and #5 $o that 
Nitre by Diſſolution gets almoſt the ſpaceof 3 Inches in x1. Chavmore 
$:/t cauſeth the aſcent of the Oy), toto Inches and 5% ; of the Water, 
6 Inches and $4 So that Common Salt gains by Diſſolution 4 Inches in 
10,. which is very conliderable. 

12. Ss. By this way the Specifickh Gravity of all kinds of Salts may 
be eaſily taken, and the difference betwixt them is ſomewhat furpr- 
zing. For it appears by the Aſcent of the' Oyl, that Niztre, quantity 
for quantity, is about a 22 part lighter than Common Salt. Alum 
about a 62 part lighter. And Salt Armoniac, almoſt a 4® part lighter . 
than Common Salt, The like eſtimate may be made of the Gravity of 
all other Salts, - 

13. $. By the ſame Experiment it alſo appears, That according to 
the Specifick Gravity of Salts they are many times at leaſt more or 
leſs Yolatile ; as in the four laſt Salts is plain. For Common Salt which 
of all the four is the moſt fixed, is alſo the heavyeſt. Nztre which is 
ſomewhat leſs fixed is ſomewhat lighter. But Alm which is (till leſs 
fixed is much lighter. And Sat Armoniac which is wholly Yolatile, is 
the lighteſt of all the $«/ts above mentioned. 
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Wherein, from the Experiments in the foregoing Chapecr, 
is ſbewed, the Cauſe of the Motion of the Mercury in 
the BAROMETER. 


5 OR the doing of this, it will firſt be acknowledg'd, 
That not only ſeveral forts of Su/phwr, but alſo of 
Volatile Salts, are continually ſublimed from moſt 
Þ Bodies into the Aer. So Lightning, from the celeri- 
Pa Tm FromnwFa Lenny _ made of a Meteor, 
WW. ——— | which is | . now dependeth upon 
; wo 9, a Mixture of Nitrous, and other Salts ; as is evi- 

ent, from the regularly and differently Figar'd Parts, which compoſe 
the whole Body of a Srowy Cloud, be it cluſters into Flakes. And 
one reaſon, why Rain is the beſt Water for any 8oyl, is becauſe it is im- 
— _ with divers Volatile and Fruitful $alts. And fo from other 


ecreors. 


- 


2. 5. And next, that theſe Salts, are not always in the fame Quar- 
tity, Proportion, and State, in the Aer ; but that ſometimes they are 
more copious ; at others, leſs : ſometimes, one more copious, than an 
other: ſometimes, more plentifully diſſolved ; at others, more fpare- 
ingly : and that, either as they are more or leſs pure and diſſoluble; or 
according to the quantity of the Yaporons Parts in the Aer, in which 
they are incorporated or diſſolved. 


3. <$. Thus much being granted, from the Experiments in the fore- 
going Chapter compared together, we may reſolve our ſelves about 
ſome Phenomena in the Barometre. Which ſeems to vary, not ſo much 
with the meer Weight of the Aer, which hitherto hath been ſu 
ſed : as by the different preſſure it makes, in being crowded more at 
one time, than at another. That is, according as certain Nitrous, or 
other Saline Bodies, take up leſs Space in the Aer, when diſſolved in the 
Watery Parts therein, than while they are undifſolved. 


4 $. And therefore it is eſpecially to be obſerved, That as the 
Mercury commonly riſeth in the Cylinder for ſome days, but always 
for ſome time, before the change of the Weather, whether for Snow or 
Rain : $0, that then it preſently falleth again, even before the Snow 
or Rain falls. Whereas, if the Weight of the Arr, were the = or 
the chief Cauſe of the aſcent of the Mercary ; than as it riſeth all the 
while the Weather is gathering, ſoit would keep its ſtanding or heighth, 
until the Weather breaks and falleth down : which yet it never doth, 
but always falls before it 3 ſometimes no leſs than a whole day. The 
Cauſe whereof is, in that all the while the Mercury riſeth in the C nim- 


der, the Aer is crowded with more and more Saline Parts, which by 
the 


o 
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the Winds, or otherwiſe, are carryed into itz and fo cauſeth it to 
preſs upon the Mercury in the Box : but after that in ſome time the 
Salts are diſſolved or incorporated in the Aqueows Parts of the Aer, as 
in Rain or Snow; ſo ſoon as that is done,there is ſome Space gaind; and 
ſo, before any Weather falleth, the Aer is leſs crowded, and prefſeth 
leſs upon the Mercury in the Box, which gives way to its deſcent in 
the Cylinder. 

5. $. From hencealſo it is, that the Mercary rifeth higher with 
Cold Winds, than it doth with thoſe which are Warme. Both becauſe 
that in cold Winds there is the greateſt quantity of Nitre : and that the 
coldeſt Winds, are uſually the dryeft. So that the Nitre wanting 
Moyſture fully to diffolve it ; it takes up fo much the greater ſpace, and 
ſo cauſeth a greater preſlure in the Aer, as hath beea ſaid. 


6. s. Laſtly, For the ſame reaſon it comes to paſs, that the Mer- 
cary firſt riſeth higher, and then falleth lower before Sow, than it doth 
betore Rain. Becauſe that for the produttion of Snow, the Aer is 
crowded with a greater quantity of Nitre, or ſome other like Salts 3 
which before they are diſfolved, take up fo much the more ſpace ; 
and afterwards ſO much the leſs, even before the Snow falls: as hath 
been proved. 
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——_— — ——_— 


A. 


Cid, commonly the prede- 
minant Principle in 
Plants, 240.g$.8. That 
3s of the Parenchyma. 


Alkaline Salt, in many Plants int 
their natural eftate. 2404.9, 
This the predominant Principle 
the true Wood of a Plant, 


. 


$.52. 
Anagallis, of what Taite, 284. $. 


IO. 
| Angelica Roots, when dry, fall of 


Roſen, 1d.$.41. 
Anatomy of Plants, why fit to be 


$.61. 

Where it enters the Plant, 127. 
S. I. 

Its Motion and Courſe in Plants, 
ibid. | 

Aereal Salt, Id $.60. 

Aer- Veſlels, their StruGure, 115. 
$6.16, &Kc. See Root and other 
Parts. 

Afﬀeoities of Plants, 1d.6.4.11. 

Age of Roots, See Roots. 

Agitatian , 4 Canſe of Mixture, 
230.4.6. 

Akern, 186. 

Albumen, $8ee Seed. 


made, 1d.$.17. 
In what manner, $. 18. 
What to be obſerved thereby, $. 


19. 
Of what aſe, $. 20. 
Ar. Parts mixed with 
ſeveral Meniirunny, 247.10 253- 
Cantharides, of what nature, 249. 
Antimony, of what nature, 245, 
$.2 


TEN 

Apertures of Seeds, An.2.4h. 5. & 
200.$.1. 

Apple deſcribed, An, 40. h. 2, & 
179. 

Aprecock, 143, 

Arſmart, coded, how its Seed ejacu- 

Yy lated, 
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_———__— 


lated, 1$8.4.18. 


 Arenulz in Pears, An. 41.4.4. & 


24 1.5.20. 
Arum-Root,of what Ta(e,281.4.21 
The Peſtil of what Scent, 1d.$.28. 
Aqua-fortis double, mixed with 
Spirit of Wine, what remarqua- 
ble thereupon, 242.4. 26. 
With Steel, 244 h.22. | 
With Tin. 245. $. 27- 
Aſa ſcetida, of what nature, 258. 
Query, 2. | 
Aſcent of the Trunk, how made, 
An. 22.46. 21, | 
A Magnetick Motion, 136. 
Aſcent of the 8ap, how Is. 4 An. 
24. þ. 29. & 126.6. 13. 
Aſparagus, of what Taſle, 284. &. 
IO, 
Attire of Plants ſee Flower. 


B. 


Arbado Nat, Id $.30. 
B Barque of the Root, ſee Root. 
f the Trunk , ſee Trunk. 
Bawnme, its Tin@ure in Water, 274. 
4.11. 
In Spirit of Wine, 275.4. 14. 

Beams of the Sun, different from 
the Heat of Common Fire, Id. 
$. 61. 

Bean drſſe.d, An. 4. 1. 

Beech-Wood, An. 20. 

Berry, ſee Fruits. 

Bezoar, its nature, 252. 0.49. 

Bezoardicum minerale, 245.9.25. 

Bleediog of Plaxts, Id. $. 23. An. 
I 24. 9. 3. 

Bolus, what, 242. $. 2. 

Bopus Henricus, of what Taſte. 
284. 9.10. 

Bones, their difſerent nature, 249. 
$, 18, 

Branch, how made, An. 28. . 3. 
Its Claſpers, An. 27. ſie Trunks. 

Bud ofa Branch, how originated, 
nouriſhed, and kept, An. 28. 
$.1. How kept, 145. v9. 2. 
Bud of the Seed, ſee Seed. 

Butyr of Flax, 1d.$ 51. 


C. 


Alamus Aromaticus, of what 
Taft, 283. 4.6. 
Cantharides , #beir nature, 249" 


$, 14. 

Caſe of the _ ſeveral manners, 
An. 45. $. 2..& 186, 

Carduus green Leavs, their ſcent, 
Id. $. 28. 

Caſtor, 250. $. 28. 

Celandine, little , where taſted, 
284. 4.10. 

Cherry, 185, 

Circulation of the Sap, An. 17.4.30. 

Claſpers, An. 27. . 

Clematis peregrina, the Seed-Caſe 
of what Taft, 283. h. 3. 

Coats of the Seed, ſee Seed. 

Colocynthis. Its nature, 240, $. 
13. & 257. Query 5. 

Where taſted, 284. 4. 8. 
Colours of Plants, To what Parts 
of Plants they belong, 1d. 26, 
How to be _ 19.46.27. 
Colours of Koots, An. 94. $ 65. 

& 270. $. 5. 

Of Leavs, 270. 4.6. 

Of Flowers, 271.4. 15. 

By Infuſron,in Ojl, 273. In Wa- 
ter, 274. In Spirit of Wine, ibid. 
By their Mixture with other Bo- 
dies, 375. 

By Cultivation. 277. 

Their Cauſes ſummed up, 276. 

Compreſſion a Cauſe of Mixture 
and of Dijolution, 229.4.3.232. 
$. 4. & 237.6. 3, 4- 

Contents of Plants, in what Me- 
thod to be examined, Id. $. 21 
to 26, & 31 to 47. Of what 
kind, 6.21. 
Their Receptacles, &. 22. Moti- 
ons, $.23. Quantities, h. 24. 
Conſiſtence. $, 25. 

How made in the ſeveral Parts of 
a Plant, An. 92.4. 57. 
What in the Seed, 208.4.15. 

Contrayerva, of what Taſte, 283. 

6 


| Convolution of the Trunk a Mag- 
netick 


The Index. 


wmetick Motion, 127. 
Copper, its natore. 245. $. 28. 
Gm 246. $. 38. 
Coral, the Magiſtery, 244. $.15. 
Tinfure, Id. $. 8, 
Corin white, 285. 
Cortical Body, ſee Barque. 
Covers of the Seed, ſee Seed. 
Cucumer, An. 181. 
Leavs of the wild, of what Taite, 
280. $.11, & _> $. 6. Where 
taifed, 2844.4, 8. 


—— —  ——— 


D. 


Aiſy Leaves, where taſted, 
284. $. 10. 

Deſcent of the Root, bow made, An. 
34. 0-3- 

Diametral Rays, ſee Roots. 
igeſter, the nature of that inven- 
ted by Moni. Pappin, 237. 

Diſſolution of Bodies promoted by 

z0w. 237. 

Diflimilar Leevs, ſee Leavs, 

Dragon Root, 59. 9. 13. 

Dung of Pigeons, 251.4.37. 


E. 


Arth, how to be examin'd, as 
relating to Vegetation, Id. 
$- 57 
How nature prepares it for the 
growth of Plans, 11.4.8. 
Empalement, ſee Flower. 
Emulfionss, ſowetimes for Glyſters, 


Id. 39. 
Enula, of what Tafle, 283. $. 


3, 34 
Eſlential Salts of Plants, ſee Salts. 
Evergreen, 156, 9.2. 
Euphorbium, of what natere, 2C0. 
$. 1. 241. $ 19. & 258. Query 
2. Of what Taſte, 283. $.6. 


| 


F, 


At, how wade by Art or Na- 
ture, 233.9. 3. 
ermentation, 253. $. 55. : 
Fibers of the Leaf, ſee Leavs. 
Of the Seed, ſee Seed. 
Figures, of Plants, 1d. 6. t1. 
Of Roots, An. 58. 6.4. 
Sa 135. Of Leavs, 150, 


I, 
of Seeds, 195, 
Figs, theif Su;ar. Id. $.41. 
Flax, its nature, 258. Query «©. 
Flower, its Empalement, An. 35. 
$. 2, & 163. 
Foliature, its Fonlds, An. 36.4. 
5.& 164.46.1, Protediens, An. 
36. $. 7. Hairs, An. 36. s. 8. 
& 168.4. 8. Globnlets, An. 37. 
9.10. & 165. $6.9, Number of 
Leavs, 165.$.11. Parts of the 
Leavs, 166,4.15. Uſe, An. 37. 
$. 11. & 166, $. 18. Shape or 
Fignre, 167.4. 20. 
Attire, Seminiform, An. 37. $. 
13. & 167, Florid, An. 38. g. 
17. & 170. Gloebulets or Spernie 
of both, An. 33.4. 15. 39. $. 21. 
168.6. 9. & 170.4. 5. 
Uſe of the Atire, An. 39.g. 22. 
& 171. 
Flower, when formed, 173. 
Colours of the Flower, 271. 
How F- the Flower to find out to 
what ſort a Plant belongeth, 175. 
S. 13, 
Feetus, ſee Seed. 
Foulds of Leavs, ſee Leavs. 
Formation of the Root, ſee Root. 
Fruits 3 Apple, An.40.g.2. & 179. 
Limon, 180. Cacumer, 181. 
Pear, An. 41. $.3. & 182, 
Bnince, 183. Plum, An. 42. 
9.5. & 183. Aprecockh, 184. 
Peach, 184. C , 185. Wal- 
nut, ibid. Grape, ibid. Gooſe- 
berry, An.43.4.9, & 185, White 
Corin, 185, Filbert, An. 43.5S- 
8. & 186. Akern, 186, 
The ſe of the Fruit, An. 44- 
$. 10» 
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$.10, Of its Parts to.its ſelf, | 


189. To the Seed, 191, & 209, 
When the Fruit formed, 1972.9.9. 
Furr of 4 Hare, 2474.3. 


G. 


Y All-Stones, 252. $. 47. 
Generation of the Seed,and 
atker Parts, ſee the Seed, and o- 


ther Parts. 
Gentian Roct, where tefted, 2834. 


Fx 
Germen, ſee Bud. 
Glyſters, ſometimes beſt made of E- 

wulſions, 1d. $. 39. 

Glabulets, fee Leavs and Flowers. 
Gold, its nature, 245.$.31' * 
Gooleberry, 185. 
Grape, 185. 
Gravel, its nature, 251.9.40. 
Gums, of three kinds, 134.515. 


pn” INES 
- 


H. 


H Airs, ſee Leavs and Flowers. 
Hares Furr, 247.$.3. 
arts-Horo, 248.5.8. 

Hazel Nut, ſee Fruits. 

Hellebore black, of what Taſte, 
280.5.12. & 283.5.3. &c. where 
taſted, 284. $.4- 

Hoglice, 249.4.15. 

Horſes Hoofe, 247-$.5+ 


— 


I. 


Alap, of what Tafte, 283.'s. 6. 

J 234. $. 10. 

Iaſertions, 7» the Root, and other 
Parts, fee Root and other Parts. 

Iris Root deſcribed, 60.4. 14. 

Iriſh Slate, its nature, 243:$.4- 

Iron, ſee Steel. 


L. 


Apis Calaminaris, its nature, 
243-$.9. 
Lapis Lezult 243.S-7. 


Lapis Tuthie, 243.5.9. 
Lead, its nature, 244. $.16. 
Lead Spar, 244-$.12. 
Leavs, the two firſt which come of 
every Seed, what, An. 8. s. 42, 
&c. Their fe, An.10.9.46. 
Leavsz their ProteGioms, An. 
32.49.17. & 145-$.2. Foulds, An. 
31.$.14.%X 147.9.9. Shapes avd 
Meaſures, AN. 30.9. 17. & 150. 
$.I1. Globwlets, An. 24. $.7. & 
148. $.1. Hairs, Alt. 34. $. 4. 
149. S$. 8. Spots, 148. $. 4. 
Thorns, 148.s. 6. 
Their Compounding Parts, An. 
29.9.7. Okin, 153. $.1. Pa- 
renchyma or Pulp, 153, $. 5. 
Fibers or Veſſels, Their Poſition In 
the Soap of t60 Log 152. $. 19. 
In the Stalk, 154.$.9. The Lig- 
nous Veſſels, 155. $. 16. The 
Aer-Veſſels, 155.$.19., Texture 
of a Palm Leaf or Bag, 156.$.20, 
Daration of the Leaf, 156.5.2. 


Time and manner of its Genera: 


tion, 156. $.4,. K 174 
Colour of the Leaf, 270. 
How by this to ot to what 
fort a Plant belongeth, 174.5. 1. 
Lignous Body, ſee Trunk and other 
Parts 
Lilium convalle, its zature, 1d. g. 


30. 
Limor, deſcribed, 180. 
Lithoſperm the Seed, its nature, 

241.S.21, 

Lixivial Salts, ſee Salts. 

Lobes of the Seed, ſee Seed. 

Lympha out of which the Seed « 
firit nouriſhed, ſee Seed. 

Lymphedudts their StruFGure, 111. 
hg. 30. 


me ——— 


— 


M. 


Agiltery of Corals, 244-$.15 
Of Pearls, 252.9-43. 
Mallow, its natwre, 257. Query 5. 
Marine Salt of Plants, ſee Salts, 
Maſtick, its natare, 258. Query. 2. 
Meaſures of Leavs, 150. $. 1. 


Mechanick ſes of Timber, 137. 
Membranes 
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Membranes of the Seed, ſee Seed. 
Menſtruum' of the Stomach, 253. 


$ 53. 

Metalsz Lead, 244: $ 16. Mercu- 
ry, 244. þ 16. Steel, 244. $ 20. 
Antimony, 245.4 23. Tin, 245. 
0 26. Copper. 245. $ 28. Silver, 
245- $ 29. Gold, 245.4 31. 

Milks of Plants, Id. $ 21,6 26, 
How made, An.67.4 19. & 93. 
$. 60. & 133.4 12. 

Milk-Veſlels, therr Stra@wre, 112, 
$ 35- 

Millipedes, 249. $ 15. 

Minerals of all forts, how eaſi!y try- 
ed, 247.4 48. 

Mixture ; the received Do@rine 
hereof, 222. 

Its nature explained, 225. Can 
fer, 229. Power and liſe, 231. 
Mixture of the Parts of Plants 
with ſeveral Menſtrunms, 239, 
&c, Of Minerals. 247, &c. 
Of Animals, 247, &c. 

Morions, Of Plants, Id. 6 16. 
of Roots, and other Parts, ſee 


Roots, and other Parts. 

Of the Sap, ſee Sap. 

Of the Aer, ſee Aer. 
Mucidu@s, An. 66. g 18. 
Mucilages, Id. $ 21. & An. 210. | 


4- 
Musk, its nature, 250. $. 29. 


N. 


Ature of Bodies, how diſcote- 
rable, 235 

Navel-F ibers, ſee Seed. 

Nightſhade deadly, of what Taft, 
284.6 9. 

Nitre, of what Ta", 280. s 6. 


Noli me tangere, how the Seed eja- 
culated, 188. Q 18. 
Number of Leave in Flowers. 165. 


$ 11, 
Number of Seeds, 198. 

Nut Barbado, 1d. $ 30. & 205. $ 
17. Hazel Nit, 43-4 8.& 186. 


O 


AK-Wood, deſcribed, An. 
20, & 21. 
Odors of Plants, how to be obſerved, 
Id. s 28. 
Some Inſtances how made, An.44 
$46. Imitated, 235, 
Olibanum, its natire, 2583, Que- 
ry, 2. 
Oyls ftillatitions, how mingled with 
Water &c. 232. 4 7, & 237. 
Oyly Sap, bow made, 132. $6. 


—_— 
—_ 


P 


Arenchyma or Cortical, Pithy, 
and Pulpy parts of a Plant, 


their predominant Principle, 1d. 

$ 48. Deſcribed in the Root and 6- 
ther parts, ſee Root, &c. 

How formed , ſee Roots and 
Leavs. 

Peach, ſee Fruits. 

Pear, ſee Fruits 

Pearls, their magilery, 252.4 43. 

Philoſophy, tezins and ends with 
Theology. 79. $1. 

Pimpinel, where 1a//ed, 234.5.10. 

Pith, its ſtruFure, 76, $.7.& 120 
$ 11, &c. 

Plants, their Natural Hiſtory how 
far cultivated, 1d.s. 3. Wherein 
defe ive, $ 2. Fitto be further 
improved, $ 3. & 5 65. What 
to le enquired of, $ 6. The wſe- 
fſulneſs hereof 5. 8. 

Plants, their Nature and Virtue 

how judged of, ſee Virtues. 

Plants, their places of Growth, 

bs. 3%. * 

Propotions, $ 13. 

Plants, their Parts . only Iwo EF 

ſentially diſtin, 47.4 14. 

Plants 3 the general ſiraFure of 

their Parts, 120.4 11, &c, 

Plants, their Pin: iples how to le 

obſerved, 1d. $.48. 

For what purpoſe, $ 53. What 
L 7 


predo- 
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predominant therein, 240. $ G.| 
Plants, bow to find ont to what 
kind any one belongs, 174 


Plum, . ſee Fruits. 


Principles of Bodys, 223. which 
edominant in the true wood of 
a Plant. Id. þ 52. 
Principles of Principles. Id. $ 62. 
ProteQtions of the Leaf and F low- 
er. See Leaf and Flower. 


Pyrethrum the Root, of what Taſt, 


281. $--- & 284. $7. 


| nt 


R. 


Adicle, ſee Seed, 
Raifins, their Sugar, Id. $ 41. 

Rings annuat in the Trunk, An. 19. 
s 6. | 

Roots 3 their Original, 57. $ 1. 
Shapes or Figures, &# Sizes 58.4 
4, & 89.4 41, Mations, An-15. 
$ 24. &c. 34. 93. 59+ $ 9.Kcc. 
90. $ 48 &c. Ages, 60. $ 16. & 
91.9 54. 

Parts, the Barque, its Skin, An. 
II, $ 2. & An. 61. 

Parenchyma "eſcribed, An. 11. 6 
3. & 63. & 2. How form'd,87. 
34. Its Diametral rays, 64, $ 
7+ Veſſcls, 65, 66, 67, 

The Wood, Herein the Inſertions, 
An, 12,$ 10& 17,4 28, & 70, 
$2, Lignows Fibers or Veſſels,70. 
$ 4, 8, 9, Aer Veſſels, An, 12, 
$. 7, & 71, $ 5,6, lo, &c, 

The Pith, Ao, 13,616, & An, 16, 
$ 27. &An, 75, 76, 67. 

Root, how it grows, An.n4.4 23, 

The Sap, bow imbibed. and diſtri- 
buted to its ſeveral Parts, $2, s 
15 &c, How circulated, An,17 
$29, ' 
How all the parts are form'd, 85, 
s 26, Oc, And differently dif- 
poſed, 88, $ 36, ec. The Co- 
tours of Roots, t70, $5, How 
made, 94. $ 65, 

Root of Wormwood, where taſted, 
285, $12, 


—— 


Rofin, how wade by Art, 233« $ 4+ 
Roſin in dryed, Roots of Angelica, 


Id, $41, 


Common Roſin, its nature, 258, 


Query 2, 


| —C——_————— 


S, 


Alt aereal, Id, $ 60, 
Salt Alkaline, in many Plants 
in their natural eſtate, 240.4 9, 

Salt ammoniac, 246, $ 44+ . 

Salt, eſſential of Plants, How made, 
262, $ 3, Oc, &K 265, $5 3, RNC 
Of ſeveral ſorts, 1d, 4 48.Inflan- 
ced alſo in thoſe of Rojemary , 
Black Thorn, Scurvey-Graſt , 
Wormwood, Aſh, 865, $ 6 &c, 
Taſtable in good Rhwberb, 1d, 


$ 41, 

Salt bn of what uſe in Purgation, 
260, | 

Salt Lixivial of Plants, how imita- 
ted, 233. $ 6, Of different na- 
ture, 264+, $ 2, 

Salt of Aſh, of what nature, 167, $ 
22, Of Tartar, Ib, nga in 
different quantitys by the Barque 
wi Roſemary, Black-Thorn, 
Agrimony, 256, Query 1. Gar- 
den and Sea Scurvy-graſe, 256, 
Query 2, Mint di(lill'd, and 
not, 256, Query 3, Majorane, 
Oak:-Bargue, Liquoriſh, Aniſceds, 
Sorrel, Garden Scurveygraſs , 
Mint, Sea Scurveygraſs, 256. 
Query 4. Majorane, Agrimony, 
Mugwort, Mint, Mallow, Rhu- 
barb, Sena, Jalap, Colocymthis, 
257, Query 5. Flax, 258, Qu, 
1. Gum Arabick, Euphorbinm, 
AMyrrh, Opinm, Aloe, Scam 
Gutta gamba, 258. Query 2. 

Salt Marine, its nature, 246, $ 43, 

Salt Marine of Plants, how made by 
Nature or Art, 234. 68; 263 5 
12, &c, 266. $ 16, Of ſeveral 
ſorts, inflanced in thoſe of Roſe- 
mary,Scurvey 8's, Black Thorn, 
Wormmood, 266.4 17 &c. 


b 


Salt of the dead Sea, 263, QF 14, 


Saps 
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Saps of Plants, how to be obſerved, 
Id. $ 21.t0 26. and 31 to 47. 
Their ſeveral kinds, $. 21; Re- 
ceptacles, $ 22, Motions, $ 23, 
Luantitys, $ 24, Conſiftence, 5 


25. 

Sap, how imbibed, and diſtributed 
to the ſeveral parts 7 the Root. 
An, 82, $ 15 &c, Its Circala- 
tron therein, An,17. $2 . where, 
and how it aſcends in the Trunk, 
An. 24.4 29. & An. 124. 

Sap \and other contents of the ſeveral 
Parts how made, Ao. 92, $ 57 
&c. & 131, How « Milky Sap, 
An,67.5 19,& 93. $60, & 133, 
$12 &c, How «aWiny, 93 $632. 
& 132, 5 3&c, How one very 
Oyly, 132.4 6 &c, 

Scury {s Garden,of what Tap, 
283. | 


Scurvey-graſs Sea, its Natwre, 256, 


Seaſc "Planes, Id, s 14, 

$ecundioe ſee Seed, 

Seeds 3 their Caſe or Uterw, An, 
45. $2. of ſeveral manners, 186, 
Figeres, An, 45. $ 3» KC, 195, 
Namb:r, 198, Motions, 188. g 
18'& 199 $ 3, Kc.Stones, 201. 
<$ 2, & 209. Ammcilager, 201, 
9 4. Coats or Membranes, Ao, 2. 
$3. 45. 9 3, &c. 46 $ 10. 47. 
S 15 & 201, $6.210 &c, Aper- 
tures, An. 2, $ Js & 200 $ I, 

Vitellum, 20. 2.4 9. The Fetas, or 
true Seed, its Radicle and Lobers, 
An. 2 &3. 9 9 ts 12, & 203. 

lume or Bud, An, 3.4 13 & 206. 
$kin, An. 4. $ 16, & 207, & 9, 
Parenchyma, An. 4. < 18. & 207. | 
$ 10. Seminal Root or Veſſels, 
An: 5. $ 21, &c. & 207. $ 11, 
&c. Navle Fiber, An. 48. 4 17. 
& 212. Content. 20 $ 15. The} 
manner of its Vegetation, An.6. 4 
30, &c.0f its Gemeration, An.49. 
$18 &c. & 209 &c, 

Shape of Roots, and other Parts. 
ſee Roots and other parts, 

Shells, their Nature, 248. 4 9, 10, 
Il, 


in, ſee Seed and other Parts. 
Silver, its Nature, 245 $ 29. 
Smell of green Carduws, Id. 4 23.0f 
the Peſtil of Arnm. 1b. 
Soyl. ſee Earth. 
Sperme of Plants. ſee Flower. 
Spirit of Salt, 247. $ 46. 
Spirit of Salt Armoniac, 247; 6 


Spirit of Wine mixed with 4 

forts, what thereupon —_ 
ble, 242.5 26, 

Sealks. ſee Trunks and Branch- 


es. 
Steel, itr nature, 244. 6 20. Mixed 
with dowble Aqua forts, what 


thereupon remarkable, 244. 4. 


22. 
Stllatitious Oyls, bow mixed with 
water, 232, $7.& 237. 
Stomachick menitruum, 253. $ 52. 
Stones 3 4 firange one bred in 1 
Homach, 252.4 43. Others pro- 
bably bred there, 253.4 51. of 
the Kidneys or Bladder, of what 
nature, 251.9 32, How preven- 
ted, 251. 0.41. & 252. $ 42. 
Gall Stone,its natere, 252.4 47, 
Bezoar, its nature, 252. 9 49. 
Lead-Spar, 244. $ 12, 
Lapis Calaminaris, 243. $ 9. 
Tuthiz, ibid. 
Lazuli, 244, $ 12. 
Structure of « Plant, 120. 4 17, 


Oc. 
Sugar of Raiſins and Figr. Id. s 
41- 
Sulphur ominant in the true 
ys _ id. $ 52. 


Sun, its influence on Plants bow ts 
be examined. 1d. $ 61. 


Taſtes. 


The Index: 


T. 


Aſts of Plants; how to be «b- 
: ſerved, Id. <$ 29. Simpl:, 
if 280. 6 6. Compounded, 281. 
; Their Degree , 282. Motions or 
' Terms, 283. Seat, 284. Caw 
ſes, An. 95. $s 68 &c. & 286 


&c. 

Taſt of Arum Root, 281. s 
Aſparaews Root, 284. } 10. Bo- 
aus Henricws, 284.4 10. Cala- 
mws Aromaticus, 283. 4 6. Ce- 
landine little, 284.4 10. Cle- 
matis peregrina the Seed-Caſe, 
283. $ 3. Cclocynths, 284.48 
Contrayerva, 283. <6 6. Cucnu- 
mer wild, the Leavs, 284.4 4,8. 
Daiſy Leavs, 224. 10. Enla, 
283.4 3,4. Enphorminm, 283, 
$6. Gentian Root, 284.4 5, E. 
Hellebore black , the Root, 280. 
6 22. 283. $3. 254% 9 4 
Jalap, 283. $ 6. 284. $ 10. 
Nightſhade deadl;,284. h 9.Nitre | 
280, $ 6, Pimpinel, 284. 0. | 
10, Prethrum the Root, 281, 
Ss, & 284. $ 7, Tamarick- 
Leavs, Id, 4 29, - Wormwood- 
Root, 285. $ 12, Tarrow, 


283, $ 6 
Texture of a Plant, 120, 4 11, 
&c, 


Thorns, their kinds, An, 33,4 1, 

Timber, ſee Trunk, 

Tin, its rature, 245, $ 26. 

Tin mixed with ſtrong Aqua for- 
tis, what thereupon obſervable, 
245- 9 27. 

Tincture of Bawme in Water, 274, 
$11, In Spirit of Wine, 275, 
0. 14, 

Tincture of Corals, a cheat, 1d, 
6 28, 

Trunks, and Branches ſeveral de- 
ſcribed as they appear tv the naked 
Ejze, ic, of Indian Wheat, Dan- 
delyon, Borage, Colewort, Holy- 


oak , mild Cucumer, Scorzonera, 


Burdock , Endive, Vine, Sumach 
103, &c, 


Trunk, Skin, An, 19, $ 2, & 


107, $2to 5, 

The Barque, An, 19. 6 3, 

Its Parenchyma, 108, 6, 7, 
Veſſels, 108, 5 8, top. 113, 
The Lympheduds their StruGure, 
IITI, þ. 30, '&c, 

Milk-Veſſels, their Stru@ure, 112, 
F 35, &c, 

Different Surface of the Barque 
how made, 129.4 4, 

How united to the Wood, 129, 
$. 2,3, How this alaays keeps 
moyit, not the Pith, An, 20. $ 
7. & 93.4 58. & 124. þ. 2. , 
The Wood, An, 19. $ 4.to 11. & 
An. 20 & 21, 

Its Annual Rings, An. 19. $6. 
Inſertions, An. 19.4. 5. 12, to 
I5. 17. & 128.4 8, &c. 

True wood, 114.4 10, &c. 

How dilated, An. 22. $ 22, 23. 
And why, $ 24, &c. 

Aer-Veſſels, An, 20. 68, 9g, & 
I15, þ 16, &c. 

How leſs in the Trunk , than in 
the Root, and whence formed late 
in the year &c, 130, $ 1o. & 
131.616. 


The Pith, An. 19. $ 5, 18, 19, | 


20. & 119. to 122 & 129.S 5. 
&c. 

Trunks, their different Stru@ure 
whence, 129. 

Shapes, whence, 135. 

Motions, whence, An. 22, < 21. 
& 136, 

Trunks, how fitted for Mecha- 
nick wſe, 137. 

Trunks, of their Bleeding, 1d. 
$ 23. & 124, < 3, &c. 
Trunk-Roots, An. 27, 28. 


Turnep, deſ-ribed, An. 13. 


gy e—— I <E IO eIes 
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The Index. 


V. 


Alves, no where in Plants, 
An. p. 21. $.16, 
Vegetables, ſee Plants. 


_—_—— of the Seed, ſee Seed. 


e manner of Vegetation, how | 


judged of, 1d. $. 53. 
Veſlels of the Root and other Parts, 
te Root and other Parts. 
Virtues of Plants, bow to be obſer- 
ved and judged of, 1d, $.12,20, 
47: & p. 236. 290. 
mitable, 225. 
The reaſon of them, how hnowa- 
ble, Id. 4. 55. 
Vitriols, their nature, 246. $.38. 
Urerus of Plants, fleſby or men- 
braneons, 186, 


— 


W. 


Allaur, 185. 
Water, how to be examined 

a' relating to Vegetation. 

Water, how mingled with ſtills 

titions or other Onls, 237. 
Wood of the Root and other Parts, 

fee the Parts. 

Wood of Beech, An. 20.% 21. 

Of Oak , Ibid. 

Its predominant Principle, 1d. 

S. 52. 


r. 


Arrow Leavs, their Taft, 233 
$. 6. 


Aa a THE 


THE 


EXPLICATION 


OF THE 


| TABLES 


Reduced to a narrow compals ; as ſerving to clear thoſe 
Particulars, chiefly, which the Deſcriptions before gi- 
ven, have not reached. 


The TABLES tothe Firſt 
BOOK, are Four. 


T AB. I. Igure 1, a, The Fo- 


ramen. | 

F. 2, a, the Radicle lodged in the 
Body of the Iner Coat. 

F. 3, a, the Radicle, b, the Plume 
or Bud. 

F. 4, the Seed covered; c, the 
Seed open; e, the ſame magnified. 

F.5. a, theCorn covered ; c, na- 
ked and a little magnified. 

F. 6. a, b, the two Lobes; e, the 
Radiclez c, the Radicle and Bud ; 
d, the Hollow in which the Bud lies. 

F. 7. a, the Seed covered; C, na- 
ked ; e, open. 

F.8. a, one Lobe ; --b, the Bud ; 
b, magnified. 

F. 9. the Slice a little magnified. 

F. 10. The Radicle d, cut tranſ- 
verſly c. 

F. 11. The Plume or Dud a, cut 
tranſverſly c. 


F. 12. Cut by the Length. 

F. 13. A Lobe cut tranſverſly. 

F. 14. Both the Lobes pared by the 
Leneth, to ſhew the Seminal Root. 

F. 15. a, the convex ſide of one 
Lobe,ſhewing the Seminal Root with- 
out cuting 3 C, the flat ſide. 

TAB. II. F.r1, 2, & 3. ſhew the 
gradual converſion of the Lobes of 
the Seed, into Leavs. 

F. 4. a, the Radicle cut by the 
len;th , b, tranſoerſly. 

F.5. The white Wed,es, are the 
Inſertions; the black , are the Wood; 
the pricks are the Aer-Veſſels;, and 
the black half ovals, the Lymphedn#s 
in the Barque. 

F. 6. The three black Rings, are 
the terms of three years growth. 

F.7. 2, the wpper part; b, the 
lower. 

F. 8. A Turnep cut #renſverſly, 
and part of the Rind cnt off. 

F. 9. ſbeweth the gradual growth 
of the Pith. 

TAB. III. F.r. Tile Bud cot 
tranſoerſl', and part of the Radicle 


by 


The Explication of the Tables. 


by the Length, in a Bean newly 
ſprung up. 

F. 2. (beweth the Wood at it ap- 
pears to the naked Eye. 

F. 3. the Cane ſplit down. 

F. 4. the Corn newly ſpronted. 

F.5. A Branch of five years growth. 
From the Circumference, to the ut- 
moſt black, Ring, goes the ; = 74 

F. 6. a, 4 piece of the Stalh ; 
magnified. 

'P 7, © a piece of Oak wood int 
tranſuerſly 3 b, the ſame magnified. 
The white Lines are the leſſer and 
greater Inſertions. The Pricks, are 
the Wood. The little and great 
Holes two ſorts of Aer-Veſſels. 

F. 8. Part of a Branch ten years 
old, with the Barque flripped off, and 
cut both. tranſverſly and down the 
length, to ſhew how the Barque is in- 
ſerted into the Wood. 


The TABLES to the Se- 
cond B 0 0 K arc Thirteen, 


AB. V. beweth the generation 

of Roots ont of the Deſecnd- 
ing Irmnk, So F.6. is a treble Root 
three years deſcent 5 the lower-« 


b, woſt, balf-roted off. 


TAB. VL F. 1. beweth the Sur+ 
face of the Barque. 

F. 2. the midle part. 

F. 3. the Barque firiped. 

F. 4. the Root cut down the length. 

F. 5. the Barque firiped off. 

F, 6. the Network lot the 
Lympheda@r, and of the Aer-Veſſels. 
F. 7. the Ceneration of 4 Bud. 

F.3, 9, 10, 11. The Root ſplit 
down, to ſlew the Poſition of the 
Veſſels, and the Figure of tle Pith at 


1 


TAB. IV. F. 1. ſbewing how 
the Inſertions appear, ina prece of | 
Beech-Tree ſjlit down,to be braced or 
woven in together with the Wood. 

F. 2. to 11. ſbew the different po- 
ſition and Figure of the Lignous Fi- 
'bers. 

F. 12. a, one of the Thece Semi- 
niformes in a Lily, with the ſper- 
matickh Powder therein, as apparcnt 
to the naked Eye. 

F. 13. a, one of the ſuits in the 
Florid Attire, as it appears to the 
naked Eye; b, th: Eloret; c, the 
Sheath; d, the Blade. 

F. 14. Wherein the white Pentan- 
gular Acetary is bounded by the Cal- 
culary. 

F. 15. The Branches which run 
through the Stone to the Flower and 
Seed. 


F. 16. The Innermo? Cover of the 
Seed, as ſhaped when it is ripe. 
F. 17. TheCoats cnt open. 


F. 18. The Seminal Root. 


| the top of the Root. 


TAB. VII. The Roots all cut 
tranſoerſly, and their Varieties de- 
J-ribed, in the ſecond Book , as they 
appear to the naked Eye. 


TAB. VIIL. Oth ry Roots cut 
tranſverſly, and the varieties of their 
Parts alſo «eſ ribed in the ſecond 
Book. 


TAB. IX. Mire Roots cit tranſ- 
ver ſly. 


TAB. X. F. nr. A Slice of the 
Root cnt tranſverſly ; but 4 little too 
big for the life. 

F. 2. AA, One half of a like Slice. 

b b, The Skim. 

AA DD, The Barque or all that 
part of the Root analogons to it. 

GD, Th: Lymphedult; on the 
inner edge of the Barque. 

G G, The Wood. 

GT, The Aer-Veſſeh: th rein. 

TT, The Pith. 


TAB. XL. F. n. The — 
[ 


* 


The Explication of the Tables. 


_—# 


the Root cut tranſver ſly. 

F. 2. One half of the ſame ſplit 
down. 

F. 3. Magnifed. 

AB, The Skin. 

AE, The Bargque. 

E E, The LympheduTs. 

The black Colimns under them, 
are the Wood. : 

The Holes in the Columns are the 
Aer-Veſſels. | 

The white Columns E L,are Inſer- 
tion betwixt the Barque and the 
Pith. 

L e, The Pith. 


e e, The angular Fladders of the 


Pith, 


T AB. XII. A, one balf of F. 1. 
magnified. 
. Ab, TheSkin, 

A G, The Barque, or all that part 
of the Root which anſwers to it. 

In which the round black ſpots, 
are the Mucidu@s. 

D G, The common Lymphedu@s. 

DT, The Pithy Part of the Root. 

TT, More Lymphedu@s. 

In both which,the black Holes are 
the Aer-Veſſels. 


T A B. XII. A, One half of F.1, 
magnified. 

A C, The Skiz. 

AG, The Barque, or that part of 
the Root which anſwers to it. 

DD, The Milk-Veſſels placed in 
Rings. | 

E E, The Parerchymous Rings be- 
twixt them. 

GT, The Bladders ſireaming in 
Rays, ty the mixture of the Lymphe- 

duFs with the LaGeals. 

GG, To the Centre, the Wood. 

In which the Holes are the Aer- 
Veſſels. 


T AB. XIII. A b., The kkin, 
which ſhould have been thicker. 
AF, The Barque. 


poſtured circularly. 
SS The Bladders in the inner 
part, ſtanding in Arches. 
FF, A Ring of Sap-Veſſels. 
d d, Parenchymous Inſertions. 
dLd, The Wood. 
In which, the Holes edged with 
white Rings are the Aer-Veſſels. 


TAB. XV. AA, The Skin, 

AB, The Bargque. 

BL, The Sap-Veſſels in the form 
of a Glory. 

BE, The Wood. 

In which, the Holes are the Aer- 
Veſſels. ; 

GE, A Ring of moreSap-Veſſcls. 

EE, The Pak RYE 


TAB. XVI. Ab, The Skin. 

AC, The Barque. 

In which the round Holes B, are 
Balſame-Veſſels. 

B. C. Parcels of Lympheduds. 

In which there aremore Balſame- 
Veſſels. 

C D, Parenchymous Inſertions. 


DE, Parcels E1 Wood, 
In which the Holes are the Aer- 
Veſſels. 


T AB. XVII. A, the Skin. 
A B, The Barque. 
LS, A parcel of Sap-Veſſels. 
LI, A Parcel of Wood. 
In which the Holes great and ſmall 
are Aer-Veſſels. 
Þ B, Parenhcymons Inſertions be- 
twixt the parcels &f Wood. 
D D, Others within them. 


The TABLES to the 
Thiid BOOK are 23. 


AB. XVIII. Hereof ſee the 

Deſcription in the Third 
Book, Chap. 1. 

T A B. XIX. F. 1. A Branch of 


G b, The Bladders in the outer 
part of 1h: Barque, oblong and 


| 


Corn Tree. 
A, ſheweth the ſurface of 
Bargue. 


the 
B. 


: "The Explication of the T ables. 


B, Of the wood. 

F. 2. Stalk of Sonchus ſplit down. 

F. 3. Branch of Vine ſplit down . 
In both, the ſeveral Storys or Cham- 
bers of the Pith. 

F. 4. Branch of Walnnt, A. an 
older, B, a younger : in both, the 
Pith parted into tranſuers Mem- 
brans, , 

TAB. XX. F.1, Sheweth the 
Surface of a Walking Cane, 

And the Cluſters of Aer-V:ſſels, 
ſurround. d with Rings of Succife- 
FUHT, 

F. 2. Theſarface of the Skin of 
Borage Stalk, 

F. 3. The Turpentine Veſſels run 
ning through the length of the 
Barque ; one of them cut down the 
midale, the other entive. 

F. 4. The milk-Yeſſels ſhewed in 
the ſame manner. 

T AB. XXI. Sheweth the Wood, 
and Aer-Veſſels by the length of the 
Branch,part of the Barque,and wood, 
being taken away. 


| 


T A B. XXIL AB, TheSkin. 

A C, the Bargue. 

Q , the Parexchymous part. 

HI, Parcels of MuciduG#; in a 
Ring. 

DC, Common Lympheduits. 

CDEF, the Wood of 3 years 
growth, 

KL MN, The ſecond years 
growth, 

O #, the great Inſertion. 

P e, the [maller. 

XX, Lignons parcels. 

Within which the Holes are the 
Aer-Veſſels. 

E F G, the Pith, 

TAB. XXII AB, the Shin. 

AC, the Darque. | 

Q. the ſimple Parenchyma. 

Hl, a Ring of ſpecial Veſſels. 

P, common Sap-Veſſels. 

CDEF, the Wood of 3 years 
growth. 

KLMN, one yea's growth. 

X, great Inſertions. 

P O, leſſer between them. 


Tie black parcels are the word, 

In which the Holes are theder-Vef- 
fſels. 

E FG, the Pith. 

F A B. XXIV. AB, the Shin. 

ABCD, the Bark. : 

N N, the Parenchyma. 

H I, 4 King of ſpecial Sap-Vef+ 


ſels. 


DMC, Parcels of Lymwpheduits, 

CDEF, the Wood. 

EFLK, one years growth, 

KPQL, the larger Aer-veſſels 
in the ſeveral parcels of Wood. 

2, the leſſer Aer-veſſels. 

M T, the inſertions. 

EFG, the Pith. 

TAB. XXV. AB, the Shin. 

ABC D, the Barque. 

H I, Special Sap Veſſels in arch- 
ed parcels. 

O O, the common Sap-reſſels 
which begin to turn into Wood. 

CDEF, the Wood. 

KL MN. one years growth. 

7 he Holes are the Aer-weſſels in 
the wood. 

2 e, the true wood, 

Oz, Oy, the Inſertions. 

E F, other Sap-veſſels. 

EF G, The Pith. 

T AB. XXVL AB, the kin, 

ABCD, the Barque. 

QQ, the Parenchyme. 

H I, Special Sap-veſſels in arch- 
ed parcels. 

DC, a King of common Lyn- 
phedut-s. 

DCFE, the Wood. 

KLMN, one years growth. 

The Holes are the Aer-Veſſels. 

OO, the greater Inſertions. 

P O, the ſmaller. 

E F, other Sap-veſſels. 

EF G, the Pith. 

TAB. XXVIL AB, the Skin, 

AB CD, the Barque. 

W V, the Parenchyma. 

H I, round parcels of Sap-Veſſels, 

D C, the common Sap-Veſſels. 

DCEF, the Word of 5 years 


growth. 


Bbb 


QRFE, 


The Explication of the Tables. 


QREFE, one years growth. 
X X, the true wood. | 
The Holes both great and ſmall 
are the Aer Veſſel s. 
SS. The great Inſertidns, 
TS, the ſmaller. 
EF G, the Fith. 
T AB. XXVIIL AB, the Ship. 
ABCD, the Bargnze. 
HT I, ſpecial Sap Veſſels in 
round Parcels. 
DSC, common Sap Veſſels. 
DCE F, the Wood of five years 
growth. 
, the true w-04d. 
K L &c.the great Aer-Veſſels. 
D C, the ſmaller. 
SS, the Inſertions. 


E FS, the Pith, 
TAB. XXIX. ABCD, the 
Barque. 


AB, a Ring of Sap-Veſſels in 


round parcels next the Skin. 


—_ 


m m, the Parenchyma. 
H ml, &ailk Veſſels in arched par- 


cels. 


DKC, Lymphedu7s. 
DCE F, the wood of one years 


gronth, 


ST, probably milk Veſſels beret o- 


fore. 


The Holes in the Aer-Veſſels. 

KK, the Inſertions. 

E v F, other Milk-Veſſcls. 

E FG, the Pith. 

TAB. XXXIL ABCD, the 
Bargqne. 

M N, The Parenchyma. 

DL C, the Liympheduds. 

HI, The Veſſels which carry the 
Tyrpentine, 

DCFE, the Wood. 

LL, the Inſertions. 

E F G, the Pith. 

Thegreater Holes both in the Wood 


H I, the Parrmnchyma. R 
Another Ring of round parcels. 
DOC, Common Lympheantts. 
DCEF, the wood. 

MNEF, one years growth. 

SS. the trne wood. 

K L, the great Aer Veſſels. 

PQ, theleſſer. 

OO, the Inſertions. 

EFG, The Pith. 

e, the Bladders of the Pith. 

TAB. XXX. AB, the Skin. 

AB CD, the Bargne. 

R R, the Parenchzma. 

HR I, two Rings of ſpecial Sap- 
Veſſels. 

DC, Common Lymphedu@s. 

DCEF, thewood of four jears 
growth» 

d d, the true wood. 

Q d, part of it whiter, by the 
mixture of ſpecial Sap-Veſſels repre- 
ſented by the tranſuers Lines. 

' MN, the great Aer Veſſel:. 

ce, parcels of leſſer ones. 

EF, a King of other Sap-Veſſels. 

EFG, the Pith. 

T AB. XXXl. AB CD, the 

Barque. 


and Pith, are more Turpentine Veſ- 
ſels. 

TAB. XXXIIL AB CD, the 
Bar que. 

X Y. The Parenchyma. 

KXYL. Special Veſſels in round 
parcels. 

H I, others in a Ring. 

D C, Common LympheduFs. 

DCEF, the wood. 

S ZT, probably one ſort if Sap- 
Veſſels heretofore in the Barque. 

QMQN, /mall Aer-Veſſels. 

MN, great Aer-Veſſels. 


R Q, the ſmall Inſertions. 
QQ, the great ones. 
E F G, the Pith. 
TAB. XXXKIV. ABaa, the 
bairy Skin / 
ABCD, the Bargue. 
H w I, the Parenchyma. 
DM C, the common Lymphe- 
df f, 
Pa L, the Milk Veſſels. v, one Veſ- 
C's 
HT, Another ſort of LympheduT-, 
arche1 over the Milk Veſſels. 
XX, ſeems to be athird ſort of 
LympheduTs. 


DCFE, the Wood. 
MM 
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MM, the Inſertions. 

X X, the true Wood. 

The Holes therein are the Aer Ve/- 
els. 

EF, a Ring of Lympheduds. 

EFG, the Pith. 

TAB. XXXV. ABCD, the 
Barque. 

AM B, the Parenchynra. 

H MI, Balſam Veſſels. 

K L, another ſort of Sap Veſſels 
in parcels, 

K LDC, Lympheduds. 

DCEF, The Wood. 

In which the Holes are the Aer- 
Veſſels. 

M M, the Inſertions. 

E F, more Balſame-Veſſels. 

EFG, the Pith. 

TAB. XXXVI. a a, part of 4 
Vine-Branch cut tranfverſly, and alſo 
ſplit half way down the midle. 

B B, The ſame magnified. Shew- 
ing the Poſition of the Bladders in 
the Barque and Pith in perpendicn- 
lar Rows ;, in the Inſertions, in Ho- 
rizontal Rows. | 

And the Veſſels or Parcels of Wood 
not raced as in many other Trees, 

T A B. XXXVII. Sheweth the 
bracing of the Veſſels. And how 
the ſeveral Parcels of Veſſels or Wood 
are interwoven with the Inſertions. 

TAB. XXXVIIL ABCD, the 
Barque. 

H I, The Parenchyma. 

e e, A ſort of Sap-Veſſels. 

aa, Another ſort. 

c c, Milk Veſſels. 

DCEF, the Wood. 

V V, the Aer-Veſſels. 

tt, More LympbedudFs, 

ſf, More Milk-Veſſels. 

at, The Inſertions, 

EFG, The Pith, —_ of an- 
gular Bladders, the Bladders of 

Threds, and the Thred': of ſingle Ft 
bers, 
, One of the ſingle Fibers. 

CAB. XXXIX. Sheweth the 
StruGure of the Lymphedu@s or of 


The 


Barque, and the Woid. 

F. 1.2, & F.2, 4 ſingle Veſſel 
in the Barque of Flax, compoſed 
of a great number of other Lignons 
Fibers z with which alſo the Parin- 
chymous are intermixd. Not viſi- 
\ble, except very highly magnified. 

F. 3. 4 parcel of the ſame Veſſels 
in Wood. 

F.4, &F. 5. ſhew the manner of 
the Aſcent of the Sap, both in the 
Lymphedut:, and in the LaGiferows 
and other larger Veſſels. 

TAB. XL. Fiters which 
hang d:wn from the Barque are the 
Lympheduds ; one of which is com- 
poſed of a great many other ſmaller 
Fibers, 

The large Tubes are the Milk-Veſ- 
ſels compoſed of Bladders. 
ibers which hang down from 
th: wood, are ſome of them the old 
Lympheduts tirn'd to wood. 

And ſome, Acr-Veſſel; nnroavd. 

The thin Plate between the two 
wedges of wood, is one of the In- 
ſertions, compoſed of Bladders, and 
thoſe Bladders of Threds, 

The remainder,is part of the Pith, 
compoſed of Thred) or Fibrous Blad- 


ers. 


| 
The TABLES to the 
Fourth BOO IK are 42. 


AB. XLI. b, « Dock-Lef 
covered with the Veil. 

d, the _ naked. 

a C, the Veil ſpred open. 

In Clary, the Bud is embraced by 
the Carled Leavs. 

In Sumach, the Bud lies within 
the Stalk, as an Egg or Kernel 
within a $hell. 

T AB. XLII. F. 1. feweth how 
the Pipes are incloſed ine within an- 
other. 

F.2. a, the Leaf foulded up. b, 
opened. 


the Lignons Fibers both in the 


F. 3. a b, the B:d. b, alittle 
magnified 


— 


— ev 


— — — 


The Explication of the T ables. | 


magnified. 

F. 4. a b, the Leaf ronled up, 
inward. c, a little magnified and 
cut tranſverſly, to ſhew the Ronl. 

'F.5. a, the Leaf rowled up. b, 
magnified and cut tranſverſly. 

F.6.a, the Leaf rowled backwar', 


b, magnified ard cut tranſver ſly. 


ſtretched ont. 

F. 4. The ſame as they ſtand en- 
tire within the Woed. 

TAB. LII. Repreſenteth the 
Aer-Veſſels of Scabions, as in Tab. 
LI. 
TAB. LI. Sheweth the manner 


of the Generation of the Leaf;chiefiy, 


T Ab. XLII. F. 1. ſteweth the | by the help of ſeveral Salts, where- 


Tenter-Hooks, by which the Leaf 
climbs. : 

F. 2. ſheweth the Globulets, turned 
to a white powder. 

The Leaf of Jeruſalem Cowſlip. 
ſheweth the Way of the InſeF under 
the Skin. 

T A B. XLIV. & XLV. ſheweth 
the Meaſures of Leavs by the Cir- 
cumſerence. 

T AB. XLVI & XLVII. ſbeweth 
the proportion between the chief Fi- 
bers; and alſo the Angles they uſu- 
ally make together. .. 

TAB. XLVIIL, F. r, 2. & 3. 
ſhew the Apertures in ſeveral 
Leavs. 

F. 4. ſheweth the ſame. And 
likewiſe, the peculiar compoſure of 
the Bladders and Fibers of the 
Leaf. 

T A B. XLIX. ſheweth the dif- 
ference in the Bladders, and in the 
Poſition of the Lignons Fibers in the 
Stalks of Leavs. 

TAB. L. //eweth the Pulp of a 
Borage-Leaf and many others com- 
poſed of Bladders 3 the tdes of which 
Bladder, are mate of other ſmaller 
Ones. 

And the diftribution of the Lig- 
nos Fibers ( and of the Aer-Veſſels 
ſheathed within them ) not like that 
of Veins in Animals , but of the 
Nerwvs, &c. See the deſcription of 
the Leaf. 

T AB.LI. F.1. The appearance 
of the Aer-Veſjels like Cobwebs to the 
aked Eye, upon Lreaking the Leaf. 

F. 2. A ſmall peice cut off of the 
Leaf. 

F.3. The ſame magnified in which 


the ſame Veſſels look, like ſpiral wyers 


| 


with the Sap is impregnated. 

F. 5. (1) The Foundation of the 
work, 

F.6. (1 & 2 ) ſirergthned. 

F.7.(1&3); in which (3) 
is ſet with the ſquare end to end : 
and with the poynt-ſide of one, to 
that of another. 

F. 8. The ſame, direding the Po- 
tion of the Lignous Fibers at very 
Acute Angles. 

F. 9. At leſs Acute Angles. 

F. 10. The greater Fibers at A- 
cute, and the ſmaller at Right Angles, 

F: 11. The greater at Right 
Angles with the help of (1) (2) or 

3 ). 
F. 12. (3) direding the Fiber 
in the Edge of the Leaf into a greater 
Circle, 

F. 13. [nto a leſs, and with divers 
Diameters. 

F. 14. (4) dere@ing the Paren- 
chymons Fibers in mahin# the Blad- 
ders. 

F. 15. In winding from one Blad- 
der to another. 

F. 17. Or about the Lignous Fi- 
bers. | 

F. 16. In making the Aer-Veſſels. 

T A B. LIV. ſheweth how Nature 
manages the Folds of Flowers accor- 
ding to their Shape. 

TAB. LV. F. 1. ſbeweth the 
Edges of the Leaf faitned by their 
Indented Hairs. 


F.2. The Balſamick Knobs in the 
place of Hairs. 

F. 3. The mimber 5 running 3 
times into its ſelf in 13. 

F.4. And froe times in 21, 


F. 5. &c. The yo Attire 
F® Clematis Anitriaca. With one of 


the 


T he Explication of the T ables. 


the Thece magnified ; of which, there 
are about 30 or 40 in one Flower. 
4 8, " =" e in Bluttaria, 
with one of t ce magnified 5 
| are there about 5 ap. 


T A B. LVI. The ſame in yellow 

ith one of the The 

ith one of t ce magnified ; 
of which kk are about 5 in one 
Flower. 

And the Column on the top of the 
Seed-Caſe. 

TAB. LVII. The ſame in St. 
ow wort, entire, together with the 

eed-Caſe or Oterus. 

T AB. LVIIL. The Varieties of 
the Spermatich Particles in the Se- 
miniſorm Attire, 

AB. LIX. The Florid Attire of 
Golden Rod 1 

In which, the ſeveral ſaits conſe 
but of two pieces. And of which At- 
tire, the Flower doth almoſt wholly 


cone 
AB. LX. F. 1, &c, The fame 
Attire in French Marigold or Flo: 


Africanus, with one ſuit magnified. | ' 


of which, there are about 12, in one 
Flower ;, and every ſuit conſiſting of 
3 Pieces, 

F. 5. One of another Flower, con- 


fiſting alſo of 3 Pieces, 

tk. LXI. One fwit rf the 
ſame Attire in Marigold, and K nap- 
weed, each of them conſijtingof three 
Pieces. 

F.5. a, The Attire of one Piece, 
proper to each Leaf in a Marigold 
Flower, beſides that in the boſome of 
the Flower. 

F. 8. ab, the Seed-Caſe or Ute- 
rus at the bottow of every ſuit. 

TAB. LXIL. Attire (of 3 
Pieces ) proper to each Leaf in the 
Flower of Cichory. 

T A B. LXIM. feweth the Flower 
of Mezereon perfei'y formed in all 
its Parts, in the year before it ap- 
pears. But differs in Shape, as a Fa- 
tys doth when newly formed. 

T AB. LXIV. fbeweth the fame 


m the Flower of Alarum. 
TAB. LXV. fbeweth the poſition 
of the 20 chief Branches in an Ap+ 


ple. 


Their ProduGion from the Stalk, 
to the Seeds and Flower. 

Ani «a part of the Parenchym4 
magnified, ic. thit which is pricked 
out from the Coar to the Shin ;, ſtews 
ing the oblong Figure of the Blad- 
ders, and the Diviſions in every 
Bladder. 

T A B. LXVL F. 1,&c. fbeweth 
the Bladders in the Rind of a Li- 


mon conteinming the Ks 
dders of the 


The Bags and 
Pulp, conteining the ſower Jugce. 


And the Poſution of the Veſſels be- 
longeth to the Fruit Seed, and F lower. 

F. 5. ſhews the Jame Veſſels, and 
treble Parenchyma in a Cucumer. 

T A B. LXVIL Repreſ mieth the 
—_ a Pear. PAS" 

ion and pr.ducdion 0 
the rat . 4 

The Chanel from the top of the 

Pear to the botome of the Coar. 

The Tartarcow Knots. 

And the Bladder: ratiated to 
them. 

T A B. LXVIIL. See the Deſerip- 
tions of Froits ; and the laſt Chapter 
of the Generation of the Seed, 

T AB. LXIX. F. 5. Sheweth 
the Part: of a Gootberry. 

The darker part is the 
Rind, Conſiſting of two ſorts of 
Bladders, of which ſome 1 ery ſmall, 
and other; very great. 

The white pieces on the circumfe- 
rence of the Berry, are the Lignow 
F ther Ts 

The two oppoſite white and radi- 
ated Bodys are the Midle Paren« 
chyma. 

And the oblong Bug es round about 
the ſeveral Seeds or Seed-Caſes, are 
the ſweet Pulp. 

T AB. LXX. Sheweth the gred- 
Caſe of Radiſh opened, and the Sreds 

ing on two Rojes. 

That of Poppey both entire, and 

Ccc ſpin 
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ſplit down the midle. 
A ſlice of the Cod of Garden-Bean, 
while very young 3 and therein the 


Bladders and Threds of the Spongy | ſhel 


Parenchyma. 

And the gratual ripening and 
opening of that of yellow Henbane. 

T AB. LXXI. Sheweth the Seed: 
Caſe of Tulip entire, cut tranſuer ſly, 
and ſplit downe. 

A ſlice of Thorn- Apple, or of th: 
Seed-Caſe of Stramonium, while 
young. 

That of Pimpinel naturally divi- 
ded into two Hemiſphers > with 
the Button,on which the Seeds grow, 
erefed in the middle. 

The manner of the ejaculation of 
the Seed, in Coded Arſmart. 

And the Coats of the Seed of Aza- 
rum formed the year before it ripens. 

T AB. LXXIl. Sheweth the mea- 
ſures of Plum-ſtones. 

The Apertures, and Diviſions, of 

the covers of the Seed. 

The Seed and Seed-Caſe of Harts 
Tongue, opened with a Spring. 


(2) magnifyd. 5,the Seed(3) mag- 
nifga. 


Purging Angola Nut. 1, with the 
[ on. 
2. taken off. 3, the ſoſt Cover ſplit 


own. 4, the Seed which lies in 
it 3 the Lobes hereof anſwerable to 
two Leaves, and Radicle to the 
Stalk. 

And ſo in the reſt. 

TAB. LXXVIL. Coffee Berry 
ſtone. 1, The belly of the Stone. 2, 
the Black. 3, pared alittle. 4, the 
Kernel taken out of it. 5, the ſame 
magniya. 

ooſgraſs. 1, the entire Seed, 2, 
the back of the hard Cover. 3, the 
belly. 4, cut intwo. 5, the ſame 
magnifyd. 6, the true Seed taken 
ont of it. 

Staphiſagria. 1, the entire Seed. 
2, the bard Cover. 3, Split in two. 
4, the true Seed taken out of it. 5, 
The ſame magnifyd. 

Peony, 1, the Seed commonly ſo 
call d. 2, one half of it ſplit down. 
3, the other half. 4. th: true ſeed 


And other contrivances both ſor 
the Motion, and Arreſt of other 
Seeds, 

T A B. LXXIII & LXXIV. See 
the Deſcriptions. © 

In Tab. 74. the corners and edg- 
es of that of Fox-glove ſhould have 
been rounder. 

The Figures are all done pretty 
near a Scale. 

T AB. LXXV. The Belly and 
Back of a Dateſtone, and the ſmall 
ſprouting Node taken out of the Hole 
in the back cut open. 

The Shapes and Fonlds of divers 
Seeds, 

The Vitellum cf Orach, and Rha- 
pontich. 

In great blew-Lupine, d, the Na- 
vole; b, the deſcending part of the 
Radicle. 

T A B. LXXVI. Flag. 1, the 
Seed. 2, ſ;lit open. 3, the true 
Seed which lies in the hollow made 
in the Cover (2) 4, one half of | 


taken out of it. 5,the ſame magnifyd. 

Stramonium. 1, the Seed entire. 
2, the iner thick cover. 3, the ſame 
ſplit in two. 4, the true ſeed taken 
out of it. 5. half the thick, Cover 
(3) magnifyd. 6, the Seed (4) 
magnifyd. 

TAB. LXXVIII. Some exam- 
ples of the Buds of Seeds before they 


—_ 
ena. 1, the naked Seed, 2, the 
Lobes divided to ſhew the Bud. 3, 
one Lobe with the Bud magnifyd. 

Carduus Benediftas, 1, the entire 
Seed. 2, with the outer Covers off. 
3, naked. 4, divided. 5, that half 
with the Bud, magnifyd. 

Hemp. 1, the naked Seed divided. 
2, 3, the ſame —_—_ 

Almond. 1. one half of the Ker- 
nel. 2, the Radicle and A, at the 
bottom of it. 3, the _O_— 
off. 4, magnifyd. 5, opened. 
Sts Ox Aq a b, Part 


of the onter Coat, 
cd, 
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Lt 


cd, Part of the Inner Coat. 
cde, one Lobe cover'd with the 
Shin. 
fg, the other, with the chin and 
art of the Parenchyma pared off. 
F f 4 the Skin, ; F 


h h. the Parenchyma. 

11. the Seminal Root. 

k k, the Radicle. 

k |, where it cut off from the 
Lobes. 

M, the Plume or Bud. 

N, The Cavitys in which it & 
lodg'd. 

F. 2, Sheweth the Barque, Veſſels 
and Pith = Radicle. 

T AB. LXXX.F, 1. ASlice of 
4 young Apricock, cut tranſverſly, 
near the lower end ; ſhewing the du- 
plicature of the Shin half way 
through the Stone, 

F. 2. ASlice, cnt near the upper 
end , ſhewing the duplicature of the 
Skin quite throw the Stone 

F. 3. Awell-grown Apricock cut 
by the length, 

F. 4, 5, The Membranes of a 
Filbert full rite. 

F.6, The Membranes of a young 
Apricock, with part of the Seed- 
branch. 

F. 7. the two Membranes cut by 
the length. 


T A B. LXXXI. F. 1, The outer | firſt 


and midle Coats or Memiranes + 
with the Chanel, oval at both ends, 
now formed in the latter. 

f, 2, Part of the ſame, with the 
wpper Oval grown larger, andthe in- 
moſt Cover now alſo formed therein. 

f. 3. the ſame with the inmolt co- 
ver grown larger. 

f. 4. the Inmoſt Cover more mag- 
nified, and the hollow in the ſmaller 
end, laid open, to ſhew the Seed it 


falf, newly begun in a round Node. 


f. 5. the ſame; in which the 
Node begins to be divided into two 
Lober. 

f. 6,7, 8, the gradual forming 
the Lober. of # o 

f. 9, next the forming of the Ra» 
dicle. 

f. 10, 11, Its gradual contrai- 
on at the point, into a ſhort and flen+ 
der Navle firing. 

Which in the further growth of 
the Seed, breaks and diſappears. 

T A B. LXXXIL a a, the Pulp,or 
open Paren. þyma. 

b b, the cloſe Parenchyms or 
ground of the Stone, 

cc, the Flower-Branch 
through the body of the Stone. 

d d, the Seed- Branch firiking in- 
to the bollow of the Stonr,and ſo run- 
ning round the outer Membrane ec. 

f, the middle Membrane. 
g, the Chanel. 

4 the inner Membrane,in which 
lies the Seed. 

T A B. LXXXIIL £ 1. the man 
ner of the generation of the Eſſential 
Salts of Plants. 

f.2, «Cryital of the Eſſential 
Salt of Roſemary, 4 little magnifyd. 

f. 3, a b, two of Wor a, »p= 
on the jecond Solution; b upon the 


f.4, one of G. Sceurvygraſr1 a,one 
(ide; bh: . 7 4 

f. 5. 4 CryFdl of the Marine Salt 
of Roſemary. 

t. b, of Garden Scaroy-grafi ;, 4 
the upper fide ;, b. DetoE 

t. 7, of Wormwood. 

f. 8. of Black Thorne. 

{. 9. another of the ſame. 

f. 10, of Firne. 


E 11, another of Worwwooed 
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